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ABSTRACT
The purpose of  t h i s  study was to  determine pe rcep t ions  o f  
coo rd ina to rs  with the  Board o f  In te rn a t io n a l  Food and A g r icu l tu ra l  
Development (BIFAD) of  su s ta in a b le  a g r i c u l t u r e ,  and p r a c t i c e s  and the  
ideas  needed to  promote i t .  The study a l so  sought to  v e r i f y  Crosson 's  
model o f  a g r i c u l t u r a l  p ro d u c t iv i ty  and land  p o t e n t i a l .
A t h r e e - p a r t ,  f i e l d  t e s t e d  q ues t ionna i re  was mailed to  a l l  157 
T i t l e  XII coo rd ina to rs  a t  Land Grant U n iv e r s i t i e s  throughout the  
United S t a t e s .  Of the  103 re turned  q u es t io n n a i r e s  a 58.6% usable  
response  r a t e  was ob ta ined .  An add i t iona l  21 responses  obta ined from 
nonrespondents reached by phone showed no s i g n i f i c a n t  d i f f e r e n c e s  from 
mail respondents .
D esc r ip t ive  s t a t i s t i c s ,  Cramer's V, and a s ca le  o f  p r a c t i c a l  
s ig n i f i c a n c e  were u t i l i z e d  to  desc r ibe  T i t l e  XII c o o rd in a to r s '  
percep t ions  o f  s u s ta in a b le  a g r i c u l t u r e ,  p r a c t i c e s  and th e  ideas  to  
promote i t .  For the  v a l id a t io n  o f  Crosson 's  model i t  was e s t a b l i s h e d  
a p r i o r i  t h a t  a t  l e a s t  50% of  the  T i t l e  XII coo rd ina to rs  would agree 
with placement o f  s e l e c ted  co un t r ie s  in h i s  model.
Results  o f  the  study showed t h a t :  c oo rd ina to rs  g e n e r a l ly  were 
o ld e r  people with a Doctor o f  Philosophy degree who had s p e c i a l i z e d  in 
an a g r i c u l t u r a l  a rea ,  and possessed both a d m in i s t r a t iv e  and te chn ica l  
s k i l l s ;  a m a jo r i ty  of  coord ina to rs  did not agree with Crosson 's  
placement o f  s e l e c ted  c o u n t r i e s ;  Crosson 's  theory  was r e j e c t e d ;  a low 
a s so c ia t i o n  e x i s t ed  between the  v a r i a b l e s ,  types o f  i n t e r n a t io n a l  
f i e l d  exper iences  and work l e v e l s  during c o o rd in a to r s '  most re cen t  
f i e l d  exper ience ,  and t h e i r  placement of  s e l e c ted  c o u n t r i e s .  The
d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e  o f  t h e  American Agronomy Soc ie ty  
was chosen as th e  ' b e s t '  d e f i n i t i o n ;  s o i l ,  w a te r ,  and energy 
c o n se rv a t io n ,  b io lo g ic a l  d i v e r s i t y  o f  c rops ,  i n t e g r a t e d  p e s t  
management and n u t r i e n t  r e c y c l in g  were p r a c t i c e s  cons ide red  most 
impor tan t  to  t h e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e ;  i n t e r n a t i o n a l  
g r a s s r o o t s  e x p e r ien ce ,  types  o f  f i e l d  exper iences  and work l e v e l s  
dur ing  c o o r d i n a t o r s '  most r e c e n t  f i e l d  t r i p s  were r e l a t e d  to  
c o o r d i n a t o r s '  p e rc ep t io n s  o f  p r a c t i c e s .  Four a c t i o n s  were thought to  
be most impor tant  t o  t h e  promotion o f  s u s t a i n a b l e  a g r i c u l t u r e :  
i n c o r p o ra te  t h e  eco log ica l  dimensions of  t h e  economy, t r a d e ,  and 
i n d u s t r y  in to  a g r i c u l t u r a l  p o l i c i e s ;  develop t e ch n o lo g ie s  t o  extend 
t h e  environmenta l  a g r i c u l t u r a l  re source  base while reduc ing  damage; 
g ive  th e  p u b l ic  g r e a t e r  informat ion  regard ing  th e  envi ronment;  and 
encourage popu la t ion  c o n t r o l .
CHAPTER I 
In t roduc t ion
A g r ic u l tu ra l  and i n d u s t r i a l  progress  has been blamed f o r  problems 
such as u n c o n t ro l l a b le  popu la t ion  growth, d e p le t i o n  of  n a tu ra l  
r e so u rce s ,  environmental  abuse ( a i r  and water  p o l l u t i o n ) ,  pover ty  and 
hunger,  spec ies  e x t i n c t i o n ,  e ro s ion  and d e s e r t i f i c a t i o n  (Chowdary, 
1989). Though c o n s id e rab le  e f f o r t  i s  undertaken by government 
agencies  such as th e  U.S. Agency f o r  I n t e r n a t i o n a l  Development (AID) 
and th e  Board o f  I n t e r n a t io n a l  Food and A g r ic u l tu ra l  Development 
(BIFAD) to  unders tand the  na tu re  and causes o f  such global problems, 
many p o l i t i c a l ,  s oc ia l  and economic o b s ta c le s  con t inue  to  r e t a r d  
p rogress  toward s o l u t i o n s .
Many policymakers,  sp ec ia l  i n t e r e s t  groups,  e d u ca to r s ,  bus iness  
pe rsons ,  e n v i ro n m e n ta l i s t s ,  development e x p e r t s  and o th e r s  search ing  
f o r  s o l u t io n s  to  th e se  problems have r e a l i z e d  t h a t  t h e i r  aims and 
a c t i v i t i e s  need to  be g l o b a l l y  o r i e n te d  s ince  many problems t h a t  
h inde r  p rogress  a re  i n t e r r e l a t e d .  For i n s ta n c e ,  i t  has become c l e a r  
t h a t  pover ty  and environmental  s t r e s s  a re  o f ten  i n e x t r i c a b l y  l inked  
(Mellor,  1988b) and t h a t  g lobal environmental  problems a re  roo ted  in 
loca l  c o n d i t io n s .  Moreover, conserva t ion  and r e c y c l in g  can be 
economical ly b e n e f i c i a l  to  each o th e r ,  and a c t io n  a t  th e  loca l  level 
i s  o f ten  th e  f i r s t  s tep  toward global s o l u t i o n s .
In many p a r t s  o f  the  world a g r i c u l t u r e  i s  th e  mains tay o f  na t iona l  
economic development (S argen t ,  1986; FAO, 1988; Par ikh ,  1988).  In 
both developed and developing c o u n t r i e s ,  a g r i c u l t u r a l  development i s  
aimed toward increased  p r o d u c t i v i t y  o f  a g r i c u l t u r a l  systems in o rde r
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2t o  o b t a in  adequate  food s u p p l i e s  and t o  minimize e x p en d i tu re s  
(S a rg en t ,  1986).  This  i s  r e a l i z e d  th rough  u t i l i z a t i o n  o f  a g r i c u l t u r a l  
techno logy  (York, 1988).  Such techno logy  in c lu d e s  s o i l  f e r t i l i t y ,  
c o n se rv a t io n  and use o f  improved t r a n s p o r t a t i o n  f a c i l i t i e s .
A g r i c u l t u r a l  techno logy  has not always favo red  mankind, re so u rce  
c o n se rv a t io n  and t h e  environment ( A l t i e r i ,  1989).  I t  i s  known, 
however,  t h a t  t h e  modern a g r i c u l t u r a l  r e v o l u t i o n  p ro v id es  th e  world 
with s p e c i a l i z e d ,  high y i e l d i n g  p l a n t  v a r i e t i e s  t h a t  r e q u i r e  th e  
i n t r o d u c t i o n  o f  f e r t i l i z e r  and p e s t i c i d e s  (Molner & C u r t i s ,  1988).
But many r e s e a r c h e r s  have noted  the  n e g a t i v e  impacts on s o c i e t y  and 
environments  o f  t h i s  techno logy  requ i rem ent  (S a rg en t ,  1986; Crosson, 
1983). F e r t i l i z e r s  can accumulate  in  t o x i c  l e v e l s  in p l a n t s  and s o i l  
and p o l l u t e  w a te r  systems (S a rg en t ,  1986),  w h i le  use o f  n o n - s e l e c t i v e  
and p e r s i s t e n t  p e s t i c i d e s  may harm b e n e f i c i a l  and n o n - t a r g e t  
organisms.
A g r i c u l t u r a l  development i s  a g e n e r a t o r  o f  g ro s s  n a t io n a l  p roduc t  
and a p r o v id e r  o f  employment (Wood, 1989).  S ince  t h e  c o s t s  o f  food,  
l a b o r  and equipment have in c re a se d  w i th  t h e  s t a n d a rd s  o f  l i v i n g  and 
have a f f e c t e d  fa rm ers ,  much emphasis by governments has been p laced  on 
in c re a s e d  a g r i c u l t u r a l  p ro d u c t io n .  This  im p l ie s  t h e  need f o r  
in c re a s e d  use o f  more i n t e n s i v e  and s u s t a i n a b l e  fa rming and 
t e c h n o l o g ic a l  inn o v a t io n  (Wood, 1989).
D esp i te  in c re a s e d  p r o d u c t i v i t y  in  food p ro d u c t io n  in  some Asian 
c o u n t r i e s  where food s h o r t a g e s  have become s u r p l u s e s ,  s i g n i f i c a n t  
i n c r e a s e s  in  food p roduc t ion  have no t  been r e a l i z e d  in  both develop ing  
and developed c o u n t r i e s  because o f  poor a g r i c u l t u r a l  performance,
3r ap id  popula t ion  growth and l i t t l e  a t t e n t i o n  t o  small fa rmers  with 
l im i t e d  re sources  (Pe te rson-Jan  Bay, 1986).
M i l l ions  o f  d o l l a r s  a re  spent on r e sea rch in g  a g r i c u l t u r e ,  
in d u s t ry ,  nuc lea r  energy and space i s su e s  in o rde r  to  produce b e t t e r  
l i v i n g  co n d i t io n s  in both developed and developing c o u n t r i e s .  Yet, 
many government i n s t i t u t i o n s ,  both i n t e r n a t i o n a l  and domest ic ,  f a i l  to  
make d e f i n i t e  c o n t r ib u t io n s  t o  the  ru ra l  poor (B ai ley ,  1988).
According to  Chowdary (1989), sc ience  and technology in the  economic 
and so c ia l  development o f  India  has f a i l e d .  The s c i e n t i f i c  
i n s t i t u t i o n s  in the  country  g e n e r a l ly  have aped western  techno log ies  
and ignored bas ic  needs o f  people and Indian r e a l i t i e s .  Chowdary 
(1989) poin ted out t h a t  i n t e n s iv e  p u r s u i t  o f  l a r g e  s c a l e  i n d u s t r i e s  
a l so  has l e d  t o  l a r g e  s ca le  environmental  deg rad a t io n .
Mismanagement a l s o  c o n t r ib u t e s  to  e x p l o i t a t i o n  o f  n a tu ra l  
re sources  such as water  and land .  According to  Chowdary (1989) 
g raz ing  lands  in Rajasthan decreased by n e a r ly  two m i l l i o n  h ec ta re s  
between 1957 and 1977 while the  c a t t l e  popula t ion  inc reased  by s ix  
m i l l i o n .  Such p re s su re  on graz ing  lands causes  land degrada t ion  and 
severe  damage to  v e g e ta t iv e  cover.
Both Crosson (1983) and Chowdary (1989) concluded t h a t  many people 
in th e  developing world a re  e x p lo i t i n g  land ,  f i b e r ,  fue l  wood and 
o th e r  f o r e s t  p roducts  in o rde r  to  meet t h e i r  b a s i c  needs,  and t h a t  
t h i s  i s  lead ing  to  environmental  degrada t ion  and lo s s  o f  b io lo g ic a l  
d i v e r s i t y .  According to  BIFAD (1988) t h i s  problem i s  g r e a t e s t  in 
co u n t r i e s  where the  popula t ion  i s  in c re a s in g  r a p i d l y ,  pover ty  i s  
p r e v a l e n t ,  and per  c a p i t a  food production  i s  s tag n an t  o r  d e c l i n in g .
4In a d d i t i o n ,  some c o u n t r i e s ,  whether  i n d u s t r i a l  o r  s t i l l  deve lop ing ,  
have a l i m i t e d  and f r a g i l e  r e s o u rce  base with  few o p p o r t u n i t i e s  to  
expand (York, 1988).
I t  has become e v id e n t  t h a t  env ironmenta l  d e t e r i o r a t i o n  o f  n a tu r a l  
r e s o u r c e s  t h r e a t e n s  th e  long- te rm  " s u s t a i n a b i l i t y "  o f  a g r i c u l t u r a l  
systems on which much o f  t h e  w o r l d ' s  food supply  depends .  The Board 
o f  I n t e r n a t i o n a l  A g r i c u l t u r a l  Development, which a s s i s t s  AID in 
i n t e r n a t i o n a l  a g r i c u l t u r a l  development,  has p o in te d  ou t  t h a t  i t  i s  
t im e  to  exp lo re  new o p p o r t u n i t i e s ,  t o  examine t h e  su c c e s s e s  and 
f a i l u r e s  o f  p r e s e n t  fo r e ig n  a s s i s t a n c e  programs and t o  des ign  more 
competent programs to  meet f u t u r e  demands and l i m i t a t i o n s  (BIFAD,
1989) .  The BIFAD fo c i  f o r  1990 and beyond in c lu d e  s t r a t e g i e s  f o r  
e l i m i n a t i n g  hunger and po v e r ty ,  enhancement o f  t r a d e  th rough  
development,  and t h e  implementa tion o f  s u s t a i n a b l e  a g r i c u l t u r e .
Controversy  on t h e  l e ad in g  causes  o f  environmenta l  d e g ra d a t io n  
e x i s t s  among r e s e a r c h e r s .  For example Mel lo r  (1988a) s t a t e d  t h a t  
environmenta l  problems in  developed c o u n t r i e s  a r i s e  from w e a l th ,  whi le  
in  deve lop ing  c o u n t r i e s  e co lo g i c a l  d e s t r u c t i o n  i s  p e r p e tu a t e d  by 
p o v e r ty .  On th e  o t h e r  hand, A l t i e r i  (1989) noted t h a t  poor t e n u r e  
sys tem s ,  th e  damaging e f f e c t s  o f  l a r g e  land  owners and t h e  c a r e l e s s  
ove ruse  o f  h i g h - i n p u t  techno logy  a re  major cause s  f o r  n e g a t i v e  
e c o lo g i c a l  changes.
D e f i n i t i o n s  f o r  s u s t a i n a b l e  a g r i c u l t u r e  a r e  many and v a r i e d .  
A l t i e r i  (1989) s t a t e d  t h a t  s u s t a i n a b i l i t y  im p l ie s  b a lan c in g  
a g r i c u l t u r a l  development and envi ronmenta l  p r e s e r v a t i o n  in  a 
c u l t u r a l l y  and s o c i a l l y  a c c e p ta b l e  manner. More s p e c i f i c a l l y ,  A l t i e r i
5(1989) perceived  s u s t a in a b le  a g r i c u l t u r a l  development as an 
a g r i c u l t u r e  t h a t  focuses  upon r a i s i n g  th e  p r o d u c t iv i t y  o f  re source -  
poor farmers who c u l t i v a t e  marginal la n d s ,  e s p e c i a l l y  h i l l s i d e s .  The 
improvement o f  t h e i r  s u s t a in a b le  a g r i c u l t u r a l  systems w i l l  r e q u i r e  low 
input and l a b o r  methods r a t h e r  than c a p i t a l  and energy in t e n s iv e  
techno log ies  ( A l t i e r i ,  1989).  York (1988) i n d ic a ted  t h a t  achieving 
s u s t a in a b le  a g r i c u l t u r e  r e q u i r e s  s u c c e s s f u l ly  managed r e so u rce s  t o  
s a t i s f y  changing human needs ,  conserve  n a tu ra l  re sou rces  and main ta in  
or  enhance the  q u a l i t y  o f  the  environment.  Furthermore,  he exp la ined  
t h a t  th e  goal o f  s u s ta in a b le  a g r i c u l t u r e  i s  maintenance o f  
a g r i c u l t u r a l  production  a t  l e v e l s  necessa ry  t o  meet the  in c reas in g  
needs and a s p i r a t i o n s  o f  an expanding world popula t ion  without 
degrading  the  environment.  In o rde r  to  achieve s u s t a in a b le  g o a l s ,  
g r e a t e r  p r o d u c t iv i t y  w i l l  be re q u i re d .  In the  p a s t ,  g r e a t e r  
p r o d u c t iv i t y  goa ls  o f ten  have been achieved through u n su s ta in a b le  
sh o r t - t e rm  approaches which jeopard ized  the  a b i l i t y  of  
a g r i c u l t u r a l i s t s  t o  meet f u tu r e  needs (P ar ikh ,  1988).
Crosson (1983) th eo r ized  a model which focused on th e  i n t e r a c t i o n  
among re so u rce s ,  techno log ies  and the  environment in a g r i c u l t u r a l  
systems and on t h e i r  consequences f o r  long-term a g r i c u l t u r a l  
development. S p e c i f i c a l l y ,  t h i s  model considered  the  r e l a t i o n s h i p  
among techno log ica l  o p t io n s ,  resource  l i m i t a t i o n s  and environmental  
consequences o f  c u l t i v a t i o n  and t h e i r  r e l a t i v e  importance in 
a g r i c u l t u r a l  production  systems to  enhance s o i l  p r o d u c t iv i t y  
conserva t ion  and ensure  long term a v a i l a b i l i t y .  He placed c o u n t r i e s
6i n t o  c a t e g o r i e s  I ,  I I ,  I I I ,  and IV based on a g r i c u l t u r a l  p r o d u c t i v i t y  
and land  p o t e n t i a l .
S ta tement  o f  t h e  Problem 
In many p a r t s  o f  t h e  world t r a d i t i o n a l  a g r i c u l t u r a l  p r a c t i c e s  now 
a r e  buck l ing  under pov e r ty  and p o p u la t io n  p r e s s u r e s  t h a t  e x e r t  
e x c e s s iv e  demands upon n a t u r a l  r e s o u r c e s .  At t h e  same t im e ,  modern 
t e c h n o l o g ie s  may o r  may no t  j e o p a r d i z e  t h e  a b i l i t y  o f  a g r i c u l t u r a l i s t s  
to  meet f u t u r e  needs and a l s o  may degrade th e  environment.  In view of  
th e  s e r i o u s  problems l i m i t i n g  t h e  achievement  o f  s u s t a i n a b i l i t y  o f  
a g r i c u l t u r a l  p ro d u c t io n  and th e  urgency f o r  a d d i t i o n a l  r e s e a r c h  t o  
a s s i s t  in t h e i r  s o l u t i o n ,  i t  i s  n eces sa ry  t o  i d e n t i f y  and p rov ide  
in fo rm a t io n  on a g r i c u l t u r a l  systems so t h a t  r e s e a r c h  can be r e d i r e c t e d  
toward s u s t a i n a b i l i t y .  The i s s u e  o f  a g r i c u l t u r a l  s u s t a i n a b i l i t y  has 
major i m p l i c a t i o n s  f o r  f u t u r e  development o f  Th i rd  World and g loba l  
s e c u r i t y .  A s tudy  o f  t h e  p e r c e p t io n s  o f  BIFAD program o f f i c e r s  ( T i t l e  
XII r e p r e s e n t a t i v e s )  toward s u s t a i n a b l e  a g r i c u l t u r a l  systems would a id  
in  c h a r a c t e r i z i n g  s u s t a i n a b l e  a g r i c u l t u r e ,  making d e c i s i o n s  on 
s e l e c t e d  p r a c t i c e s  im por tan t  t o  s u s t a i n a b l e  a g r i c u l t u r e  and d e s ig n in g  
ways t o  promote them.
Purpose
The pr imary  purpose  o f  t h i s  s tudy  was t o  de te rm ine  i n t e r n a t i o n a l  
program o f f i c e r s '  p e r c e p t i o n s  o f  (1) s u s t a i n a b l e  a g r i c u l t u r e ,  (2) 
p r a c t i c e s  c o n s id e re d  im por tan t  t o  s u s t a i n  a g r i c u l t u r e ,  and (3) t h e i r  
id eas  on promoting s u s t a i n a b l e  a g r i c u l t u r e .  The s tudy  a l s o  inc luded  a 
v e r i f i c a t i o n  o f  C ro s so n ' s  four-way c l a s s i f i c a t i o n  system.
7Objec t ives
The following s p e c i f i c  o b je c t i v e s  were formula ted to  guide the  
r e s e a r c h e r :
(1) Descr ibe  program o f f i c e r s '  demographic c h a r a c t e r i s t i c s ,  
inc lud ing  (a) age, (b) sex,  (c) h ighes t  leve l  o f  educa tion  (d) f i e l d  
ex p e r ien ces ,  (e) number o f  year s  l iv e d  o v e rsea s ,  ( f )  a rea  o f  
s p e c i a l i z a t i o n ,  (g) language p ro f i c i e n c y ,  (h) Peace Corps Volunteer  
work, ( i )  a f f i l i a t i o n  with g ra s s ro o t s  o rg a n iz a t io n s  (o th e r  than Peace 
Corps),  ( j )  percentage  o f  t ime devoted t o  t h e i r  va r ious  job  t a s k s  a t  
the  t ime o f  the  survey, and (k) types  o f  i n t e r n a t i o n a l  f i e l d  
exper iences  ga ined .
(2) Determine th e  pe rcep t ions  o f  respondents  rega rd ing  placement 
o f  c o u n t r i e s  in p r o d u c t iv i t y  p o t e n t i a l  and a g r i c u l t u r a l  land p o te n t i a l  
c a t e g o r i e s  as hypothesized by Crosson in 1983.
(3) V a l id a te  Crosson 's  model.
(4) Determine i f  r e l a t i o n s h i p s  e x i s t e d  between program o f f i c e r s '  
placement o f  s e le c te d  c o u n t r i e s  (Argent ina ,  B r a z i l ,  Sudan, China,
In d ia ,  and Indonesia) in c a te g o r ie s  I I  and I I I  and t h e i r  (a) most 
r e c e n t  types  o f  i n t e r n a t io n a l  f i e l d  exper iences ,  and (b) work l e v e l s  
dur ing  t h e i r  most r e c e n t  f i e l d  exper ience .
(5) Define s u s t a in a b le  a g r i c u l t u r e  as perce ived  by BIFAD program 
o f f i c e r s .
(6) Determine the  degree of  importance o f  s e l e c t e d  p r a c t i c e s  in 
s u s t a in in g  a g r i c u l t u r e  as perce ived  by program o f f i c e r s .
(7) Determine i f  d i f f e r e n c e s  e x i s t e d  in  p e rce ived  importance of  
s e l e c t e d  p r a c t i c e s  according to :  (a) whether o r  not respondents  had
8i n t e rn a t io n a l  g r a s s ro o t s  exper ience ,  (b) types  o f  t a sk s  performed 
during  t h e i r  most recen t  f i e l d  exper iences ,  and (c) level  a t  which 
respondents  had worked during t h e i r  most r e c en t  f i e l d  exper iences .
(8) Determine the  opinions  o f  p a r t i c i p a n t s  on ac t io n s  important to  
the  promotion o f  su s ta in a b le  a g r i c u l t u r e .
Assumptions
(1) Program o f f i c e r s  had a conception o f  a g r i c u l t u r a l  systems 
based on a g r i c u l t u r a l  p r o d u c t iv i ty  and land p o t e n t i a l .
(2) Program o f f i c e r s  had exper iences  in the  f i e l d  r e l a t e d  to  
a g r i c u l t u r a l  systems based on a g r i c u l t u r a l  p ro d u c t iv i ty  and land 
p o t e n t i a l ;  thus ,  they were q u a l i f i e d . t o  make the  judgments c a l l e d  f o r  
in  t h i s  study.
Limita tions
(1) This study considered only opin ions  o f  BIFAD re p re se n ta t i v e s  
d e sp i t e  the  f a c t  t h a t  o the r  agencies are  involved in a g r i c u l t u r a l  
development.
(2) A g r icu l tu ra l  systems descr ibed  in t h i s  study a re  d iscussed  
only in terms o f  re sou rces ,  technology, and environmental cond i t ions  
noted by Crosson.
S ign i f icance
The r e s u l t s  o f  a study o f  program o f f i c e r s '  pe rcep t ions  o f  
s u s ta in a b le  a g r i c u l t u r e  and a g r i c u l tu r a l  systems could a s s i s t  persons 
who plan in t e r n a t io n a l  programs. As they develop p r o j e c t s  f o r  Third 
World governments they may have o p p o r tu n i t i e s  to  emphasize 
s u s t a i n a b i l i t y  in a l l o c a t io n  of re sou rces .  Information from t h i s  
study may help people in in t e r n a t io n a l  development examine t h e i r  own
9p h i lo s o p h ie s  o f  s u s t a i n a b l e  a g r i c u l t u r e  and s u s t a i n a b l e  a g r i c u l t u r a l  
systems.
S p e c i f i c a l l y  t h e se  r e s u l t s  may a id  T i t l e  XII program o f f i c e r s  and 
o t h e r s  who plan i n t e r n a t i o n a l  development p r o j e c t s  to  encourage (1) 
only a p p r o p r i a t e  s u s t a i n a b l e  farming and p e s t  c o n t ro l  p r a c t i c e s  t o  be 
used in  a g r i c u l t u r a l  fo r e ig n  a s s i s t a n c e  programs; (2) e d u ca t io n ,  
t r a i n i n g  and t e c h n i c a l  programs t h a t  promote p r a c t i c e s  t h a t  a re  well 
s u i t e d  f o r  th e  socio-economic,  c u l t u r a l  and environmenta l  c o n d i t io n s  
o f  t h e  country  t o  which t e c h n ic a l  a s s i s t a n c e  i s  p rov ided ;  (3) proper  
t r a i n i n g  f o r  a l l  ex tens ion  personnel  in s u s t a i n a b l e  a g r i c u l t u r e  
in c lu d in g  i n t e g r a t e d  p e s t  management, language,  and indigenous 
knowledge o f  t h e  coun t ry  t o  which t e c h n ic a l  a s s i s t a n c e  i s  provided  so 
t h a t  t h e r e  w i l l  be usefu l  m a t e r i a l s  and exper ienced  a s s i s t a n c e  
a v a i l a b l e  to  farmers  and o th e r s  in t h e i r  a d ap ta t io n  o f  s u s t a i n a b l e  
p r a c t i c e s ;  (4) th e  e s t a b l i sh m e n t  o f  i n t e r d i s c i p l i n a r y  s u s t a i n a b l e  
a g r i c u l t u r e  r e s e a r c h ,  t e ach in g  and ex tens ion  programs a t  a l l  T i t l e  XII 
u n i v e r s i t i e s ,  and (5) s t ro n g  l e a d e r s h ip  t o  c o o rd in a te  u n i v e r s i t y  wide 
e f f o r t s  reg a rd in g  c o n fe ren ces ,  a d a p ta t i o n ,  l e g i s l a t u r e ,  r e s e a r c h ,  and 
fund ing o f  s u s t a i n a b l e  a g r i c u l t u r e .
D e f in i t i o n s
The fo l lowing  d e f i n i t i o n s  a re  used in t h i s  study:
A g r i c u l t u r a l  Land P o t e n t i a l . Refers  t o  the  use o f  technology f o r  
a g r i c u l t u r a l  p ro d u c t io n .  Technology can be e i t h e r  land us ing  which 
means us ing  technology t o  expand land f o r  a g r i c u l t u r a l  p roduc t ion  
through d e f o r e s t a t i o n  o r  use o f  marginal land an d /o r  land saving
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growth o f  a g r i c u l t u r a l  crops  based on i r r i g a t i o n ,  improved seed 
v a r i e t i e s ,  f e r t i l i z e r ,  and p e s t i c i d e s .
A g r ic u l tu ra l  Systems. Systems c o n s i s t  o f  t h r e e  i n t e r r e l a t e d  
components: r e so u rc e s ,  technology and environment (R-T-E). The 
q u a n t i t i e s ,  q u a l i t i e s  and terms o f  a v a i l a b i l i t y  o f  re so u rce s  govern 
th e  kinds o f  technology a v a i l a b l e  to  farmers and t h e i r  cho ices  among 
them. The techno log ies  employed may or  may not damage the  
environment,  g en e ra te  demands and p o l i c i e s  to  reduce th e  damages, and 
a f f e c t  the  f u tu r e  terms o f  a v a i l a b i l i t y  o f  r e so u rce s .
BIFAD. Board of  I n t e r n a t io n a l  Food and A g r ic u l tu ra l  
Development. BIFAD i s  the  r e s u l t  o f  a T i t l e  XII c r e a t i o n  known as the  
Foreign A ss is tance  Act, which was i n s t i t u t i o n a l i z e d  in 1975 and l i n k s  
th e  Agency f o r  In t e r n a t io n a l  Development (AID) to  th e  a g r i c u l t u r a l  
complex in the  U.S. u n i v e r s i t i e s .  The BIFAD execu t ive  committee 
c o n s i s t s  o f  seven persons,  ass igned by the  P res id en t  o f  th e  United 
S t a t e s ,  fu n c t io n in g  in  an advisory  c ap a c i ty  t o  th e  a d m in i s t r a to r  o f  
AID (Wood, 1989).
Developing Country . Country seeking or  r e ce iv in g  
te c h n ic a l  a s s i s t a n c e  f o r  a g r i c u l t u r a l  development from more developed 
c o u n t r i e s  in o rde r  to  improve i t s  socioeconomic s t a t u s .  Also r e f e r r e d  
to  as Lesser Developed Country (LDC).
Developed Country . Country t h a t  gen e ra te s  enough income to  
s u b s id iz e  i t s  own a g r i c u l t u r a l  development and does not depend on 
a s s i s t a n c e  from o u ts id e  to  improve both a g r i c u l t u r a l  development and 
socioeconomic p ro g res s .
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P r o d u c t i v i t y  P o t e n t i a l . Refers  t o  p o s s i b l e  f u t u r e  
y i e l d  using c u r r e n t  modern t e ch n o lo g ie s  based on improved seed 
v a r i e t i e s  and high l e v e l s  o f  energy in p u t ;  High P r o d u c t i v i t y  P o te n t i a l  
sugges ts  much room f o r  a d d i t i o n a l  growth; Low P r o d u c t i v i t y  P o te n t i a l  
sugges ts  l i m i t e d  p o s s i b i l i t i e s  f o r  a d d i t i o n a l  growth.
Program o f f i c e r s . Persons who have th e  r e s p o n s i b i l i t y  f o r  
c o o rd in a t in g  T i t l e  XII a g r i c u l t u r a l  a c t i v i t i e s  in i n t e r n a t i o n a l  
development on a d a i l y  b a s i s .  They a l s o  a re  r e f e r r e d  to  as T i t l e  XII 
coordi  n a t o r s / r e p r e s e n t a t i  v e s .
AID. United S t a t e s  Agency f o r  I n t e r n a t i o n a l  Development.
P r e s id e n t  Kennedy c r e a t e d  USAID on November 3,  1961 by an ex ecu t iv e  
o rd e r  t o  implement t h e  Foreign A ss i s t a n c e  Act o f  1961 (Wood, 1989).
CHAPTER I I  
L i t e r a tu r e  Review 
Philosophy o f  Foreign Ass is tance  
"Americas'  record  of  a s s i s t a n c e  to  in t e rn a t io n a l  v ic tims of  
d i s a s t e r  goes back some 200 years  before  the  i n s t i t u t i o n a l i z a t i o n  of 
formal U.S. AID. Cotton Mather (1663-1728), an e a r ly  New England 
r e l i g i o n  and c i v i c  l e ad e r ,  s t a t e d  even before  the  American na t ion  was 
born t h a t  men and women, ac t ing  in d iv id u a l ly  or as members of 
vo lun ta ry  a s s o c ia t i o n s  should engage in  a perpe tual  endeavor to  do 
good in the  world" (Wood, 1989, p. 14). Some American r e l i e f  e f f o r t s  
go back to  1793, when America aided re fugees  in Santo Domingo. Other 
e f f o r t s  included r e l i e f  to  Greece dur ing the  Greek s t ru g g le  f o r  
independence in 1820 and food r e l i e f  to  co u n t r ie s  such as Ind ia ,
China, and Cuba (Wood, 1989). These a re  only a few o f  the  examples o f  
good i n t e n t io n s  of  the  U.S. abroad.
Today America continues  to  play a ro l e  in  f i g h t in g  in t e r n a t io n a l  
poverty  and d i s a s t e r s .  In 1988, f o r  example, the  U.S. provided 
e c o lo g i c a l ly  sa f e  p e s t i c id e s  and a i rp la n es  to  prevent massive 
a g r i c u l t u r a l  l o s se s  due to  lo c u s t s  and grasshoppers  in North Afr ica  
and the  Sahel (Wood,1989; Showier & P o t t e r ,  1990). La te ly ,  however, 
the  focus o f  America toward fo re ign  a s s i s t a n c e  has changed. In 
a d d i t io n  to  humanitar ian and p o l i t i c a l  a sp ec t s ,  America 's  economic 
s e l f  i n t e r e s t  has become a c r i t i c a l  f a c t o r  in the  fo re ign  a s s i s t a n c e  
s e r v ic e  t h a t  i s  provided (Wood, 1989).
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T r a d i t i o n a l l y ,  America 's  fo r e ig n  a s s i s t a n c e  programs have been 
d isconnec ted  from s h o r t - t e r m  goa ls  o f  U.S. n a t io n a l  and i n t e r n a t i o n a l  
i n t e r e s t s .  The emergence o f  an i n t e r n a t i o n a l  deb t  c r i s i s  in th e  1980s 
has posed s e r io u s  t h r e a t s  to  U.S. f i n a n c i a l  s e c t o r  s t a b i l i t y  as well 
as a f f e c t e d  t r a d e  flow. The r e p e rcu s s io n  o f  the  f a l l  in U.S. expo r ts  
t o  developing c o u n t r i e s  from $110 b i l l i o n  in  1981 to  l e s s  than $70 
b i l l i o n  in  1984 inc luded  acu te  problems f o r  p a r t i c u l a r  s e c t o r s ,  such 
as a g r i c u l t u r e ,  which were dependent on developing  country  t r a d e  
(Wood, 1989). This in tu r n  has c o n t r i b u t e d  t o  th e  o v e ra l l  t r a d e  
d e f i c i t .  Based on t h i s  a n a ly s i s  o f  t h e  U.S. t r a d e  ba lance  in th e  
e a r l y  1980s Americans have become more focussed on th e  importance o f  
i n t e r n a t i o n a l  t r a d e  and f i n a n c i a l  flow to  and from th e  American 
economy.
At p r e s e n t  The U.S. Agency f o r  I n t e r n a t i o n a l  Development, AID, 
r o u te s  two types  o f  a s s i s t a n c e :  (1) t h e  Economic Support  Fund, which 
i s  designed to  a s s i s t  p o l i t i c a l l y  impor tant  developing  c o u n t r i e s  
through d i r e c t  cash t r a n s f e r s ,  commodity import  programs o r  s p e c i f i c  
development p r o j e c t s ;  and (2) Development A ss i s t a n ce  which i s  
a l l o c a t e d  by Congress to  s e c t o r s  such as a g r i c u l t u r e ,  popu la t ion  and 
h e a l t h  as even more s p e c i f i c  a c t i v i t i e s .  Besides h o s t in g  th e se  b a s ic  
types  o f  a s s i s t a n c e ,  AID a l so  p lans  and s u p e r v i s e s  housing gua ran tee  
programs, s a l e s  and donat ion  o f  a g r i c u l t u r a l  commodities under P.L.
480, and th e  Foreign D i s a s t e r  A ss i s t a n ce  Act (Wood, 1989).
In t h e  e a r l i e r  y e a r s  o f  AID, a s s i s t a n c e  was focused  on developing 
i n f r a s t r u c t u r e  and i n s t i t u t i o n s  in developing c o u n t r i e s ,  o f t e n  in
14
c o l l a b o ra t io n  with the  p r iv a t e  s e c to r .  B as ica l ly  AID's goal was to  
change developing c o u n t r i e s '  p o l i c i e s  t h a t  were pe rpe tua t ing  
unsus ta inab le  popula tion growth and were b iased toward small-farm 
a g r i c u l t u r e .
Recently,  the  emphasis has been on new technology and technology 
t r a n s f e r ,  p a r t i c u l a r l y  in hea l th  and a g r i c u l t u r e .  The focus o f  AID in 
the  1990s and the  century  beyond includes  s u s t a i n a b i l i t y  o f  na tura l  
resources  and i n s t i t u t i o n a l  approaches.
One o f  the  most important a s s e t s  of  AID is  i t s  employees. In 1987 
i t  was es t imated  t h a t  the o rgan iza t ion  sea ted about 1,200 Americans in 
developing co u n t r ie s  and 2,000 in Washington, D.C., the  Agency's 
headquar te rs  (Wood, 1989).
Philosophy o f  BIFAD
The Board fo r  In te rn a t io n a l  Food and A gr icu l tu ra l  Development 
(BIFAD) l i n k s  AID to  the  a g r i c u l t u r a l  complex in u n i v e r s i t i e s .
BIFAD's o b je c t iv e  i s  to  br ing  to g e th e r  e x p e r t i s e  from the  a g r i c u l tu r a l  
academic s e c t o r  so t h a t  they  can i n t e r a c t  with AID programs (Wood, 
1989).
Through the  T i t l e  XII l e g i s l a t i o n ,  AID has b e n e f i t t e d  in i t s  
a g r i c u l t u r a l  endeavors from the  e x p e r t i s e  a v a i l a b le  in U.S. 
u n i v e r s i t i e s .  The u n iv e r s i t y  community has a s s i s t e d  and advised AID 
and o the r  donors to  s t reng then  le ade rsh ip  s t r u c tu r e s  with in  
a g r i c u l t u r a l  i n s t i t u t i o n s  around the  world.  For example, in 1967 the  
Ford Foundation through AID supplied a Louisiana S ta te  U nivers i ty  
techn ica l  a s s i s t a n c e  team o f  f i v e  p ro fesso r s  f o r  f i v e  years  to  
Malaysia.  The team le c t u r e d ,  planned the  Malaysian a g r i c u l t u r a l
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u n iv e r s i ty  curriculum, designed research and extens ion f a c i l i t i e s ,  
planned the  co l lege  farm and a s s i s t e d  in f a c u l ty  development (Wood, 
1989).
There are p resen t ly  140 T i t l e  XII u n i v e r s i t i e s  designated by 
BIFAD. In 1989, 62 T i t l e  XII i n s t i t u t i o n s  held c o n t ra c t s  or 
subcontrac ts  fo r  techn ica l  a s s i s tan c e  in 57 co u n t r ie s  (Wood, 1989).
The es tab li shment of  u n i v e r s i t i e s ,  and na t iona l  and in te rn a t io n a l  
a g r i c u l tu r a l  research and extens ion systems was done around the  world.  
I n s t i t u t i o n a l  bu i ld ing and technology t r a n s f e r  are  s t i l l  very much 
needed, e sp e c ia l l y  in Afr ica  (Wood, 1989). There i s  a need f o r  U.S. 
u n i v e r s i t i e s  to  in te g ra te  in te rn a t io n a l  concerns in to  the  mainstream 
of  t h e i r  resea rch ,  i n s t ru c t io n a l  and extension programs and r e c r u i t  
the  b r i g h t e s t  f a c u l ty  members in to  the  in t e rn a t io n a l  f i e l d  and empower 
them with increased resources  and o p p o r tu n i t i e s .
A BIFAD pub l ica t ion  in 1988 s t a t e d  t h a t  fu tu re  s c i e n t i s t s  and 
educators  need to  be prepared in the r e a l i t i e s  o f  an interdependent 
world in order  to  confront the  rapid  changes in science and 
technology, complex economic cond i t ions ,  communications, increas ing  
popula tion ,  hunger, d i sease  and subsequent pressure  on natura l  
resources  and the  environment.
The s ix  major chal lenges  t h a t  BIFAD (1989, p . 9) addressed through
the  T i t l e  XII pa r tne rsh ip  included:
I n s t i t u t i o n a l  development in sub-saharan A f r i c a .
Jo in  fo rces  to  s trengthen  s ix  to  e igh t  s t r a t e g i c a l l y  located  
regional u n i v e r s i t i e s  in A fr ica .  Major focus would be 
placed on developing graduate programs to  meet A f r i c a ' s  
needs in developing sus ta inab le  environmental systems fo r  
food and fuel  production.
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Pro fess iona l  growth o f  a g r i c u l t u r a l  s c i e n t i s t s  in the  
developing w or ld .
F o s te r  communications and c o l l a b o r a t i o n  o f  U.S. and 
developing world s c i e n t i s t s ,  p a r t i c u l a r l y  in th e  a p p l i c a t i o n  
o f  " lead ing  edge" technology t o  development problems.
F u l l e r  u t i l i z a t i o n  o f  modern re sea rch  t o o l s  to  so lve  
development problems.
Encourage th e  a p p l i c a t i o n  o f  b io technology to  the  problems 
o f  a l l e v i a t i n g  hunger and engendering economic growth.
A world-wide focus  on s u s t a in a b le  a g r i c u l t u r e .
Provide i n t e l l e c t u a l  l e a d e r s h ip  t o  th e  world community in 
th e  development o f  s u s t a in a b le  a g r i c u l t u r a l  t e ch n o lo g ie s .  
There i s  a sp ec ia l  cha l lenge  in th e  more f r a g i l e  
environments.
A longterm indepth  study o f  development programs.
Give more focus  to  development programs, u t i l i z i n g  
s y s t e m a t i c a l l y  the  s t r e n g th s  o f  the  u n i v e r s i t i e s  in 
c o n c e p tu a l i z in g ,  analyzing reg iona l  and s e c t o r i a l  problems.
The use o f  p u b l ic  informat ion and communication 
media in technology t r a n s f e r  and ex tens ion  sys tem s .
Pioneer  new approaches to  technology t r a n s f e r  f o r  ex tens ion  
systems around the  world,  us ing the  o p p o r tu n i t i e s  o f f e re d  by 
th e  exp los ion  o f  communication media.
World A g r ic u l tu re  
Improvements in a g r i c u l t u r a l  production  t a c t i c s ,  expansion o f  
c u l t i v a t e d  land  world wide, and environmental  awareness have been 
occur r ing  over  the  l a s t  30 to  50 y e a r s ,  and have led  to  th e  l a r g e s t  
g ra in  r e s e rv e s  in  h i s t o r y  over  th e  l a s t  two decades (TAC, 1989).
World food p roduc t ion ,  however, has ba re ly  kept up with global 
popula t ion  growth. Many developing c o u n t r i e s  have become in c r e a s in g ly  
dependent upon food imports from more developed c o u n t r i e s .
The Food and A g r ic u l tu ra l  O rgan iza t ion  o f  th e  United Nations  
(FAO) agrees  t h a t  popu la t ion  p re s su re  and lack  o f  funds t o  import  food 
have caused food sho r tages  in many developing c o u n t r i e s  (FAO, 1988).
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Problems Facing World A g r icu l tu re  
Problems t h a t  c o n t r ib u te  toward food shortages  include  poor 
farming p r a c t i c e s ,  popula tion p ressu re  and la ck  o f  a rab le  land. 
Developed coun t r ie s  gen e ra l ly  produce food excesses  to  s e l l  or donate.  
Over the  l a s t  fou r  decades th e  United S ta t e s  has been a p r o l i f i c  crop 
producer f a c i l i t a t e d  by mechanization and f o s s i l  f u e l s ,  borrowed 
c a p i t a l ,  and s y n th e t i c  f e r t i l i z e r  and p e s t i c id e  inpu ts  (Freeman,
1989).
Farmers in developed c o u n t r i e s ,  however, are  fac ing  over­
production problems. These over-production problems have encouraged 
low food p r i c e s  on the  in te rn a t io n a l  market. To compensate, U.S 
farmers in the  1970s purchased expensive labo r -sav ing  equipment.  In 
the  1980s crop p r ice s  and land values dropped, while the  c o s t  o f  fu e l ,  
f e r t i l i z e r s ,  and p e s t i c id e s  continued to  r i s e  (Chiras,  1988).
The problems o f  developing co u n t r ie s  a re  exacerbated by 
a g r i c u l t u r a l  p r a c t i c e s  t h a t  dep le te  na tu ra l  re sources .  D e fo re s ta t io n ,  
overgrazing, inadequate  or  i n e f f e c t i v e  a g r i c u l t u r a l  and environmental 
l e g i s l a t i o n  and p o l i c i e s ,  so i l  e ros ion ,  u rban iza t io n ,  increased  
r e l i a n c e  on sy n th e t i c  p e s t i c i d e s ,  monoculture cropping, and lo s s  of 
b io d i v e r s i t y  c o n t r ib u te  to  unsus ta inab le  p r a c t i c e s .
Popula tion Pressures  Affecting  f lo r icu l tu re
An FAO study in 1983 es timated t h a t  the  w or ld ' s  malnourished 
popula tion  (400-500 m i l l ion )  wi l l  grow to  600-700 m i l l io n  by the  year 
2000 d e sp i t e  i n t e n s i f i e d  food production and more land area  under 
c u l t i v a t i o n .  FAO and the  In te rn a t io n a l  I n s t i t u t e  f o r  Applied Systems 
Analysis (Harrison, 1983) ind ica ted  t h a t  by th e  y e a r  2000 a t  l e a s t  65
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c o u n t r i e s  with  a popu la t ion  o f  1.065 b i l l i o n  w i l l  be unable  t o  produce 
s u f f i c i e n t  food to  suppor t  t h e i r  p o p u la t io n s  us ing  low inp u ts  ( e . g . ,  
no f e r t i l i z e r s  o r  o t h e r  chem ica ls ,  long- term co n se rv a t io n  measures and 
t r a d i t i o n a l  v a r i e t i e s  o r  p o l y c u l tu r e  sys tem s) .  T h i r ty  o f  th e se  
c o u n t r i e s  a re  l i k e l y  t o  be in A f r i c a ,  15 in  southwest A sia ,  14 in 
La t in  America and 6 in Asia .  The s tudy  a l s o  in d i c a t e d  t h a t  the  
i n t r o d u c t io n  o f  advanced farming methods w i l l  s t i l l  l e ave  about 19 
c o u n t r i e s  (with  a popu la t ion  o f  104 m i l l i o n )  incapab le  o f  feed ing  
themselves .
Deple tion  o f  Soi l  N u t r i e n t s .  Erosion and D e s e r t i f i c a t i o n
In a l l  r e g io n s ,  a r a b l e  land i s  l o s t  t o  c o n d i t i o n s  t h a t  inc lude  
s o i l  e r o s io n ,  n u t r i e n t  d e p l e t i o n ,  d e s e r t i f i c a t i o n ,  con tam ina t ion ,  and 
improper i r r i g a t i o n  p r a c t i c e s .  According to  Brown e t  a l . ,  (1985) much 
o f  the  w o r ld ' s  c rop lands  a re  l o s in g  t o p s o i l s  a t  r a t e s  f a s t e r  than new 
s o i l s  can be re g e n e ra te d .  Ind ia  and China a re  l o s in g  an e s t im a ted  
combined t o t a l  o f  n ine  m i l l i o n  tons  o f  t o p s o i l  a n n u a l ly .  The Sovie t  
Union and th e  U.S. t o g e t h e r  lo s e  fo u r  b i l l i o n  tons  and E th iop ia  over  a 
b i l l i o n  to n s  (Brown e t  a l . ,  1985).
Each y e a r  an e s t im a te d  s ix  m i l l i o n  h e c t a r e s  worldwide a re  degraded 
o r  d e s e r t i f i e d ,  an a rea  two times  th e  s i z e  o f  Belgium (Brown e t  a l . ,
1989).  D e s e r t i f i c a t i o n  can be regarded  as a consequence o f  s o i l  
d e g ra d a t io n .  The term encompasses a range o f  p roce sses  such as 
d e f o r e s t a t i o n ,  o v e r -g ra z in g ,  o v e r - c u l t i v a t i o n ,  and improper i r r i g a t i o n  
p r a c t i c e s .  D eser t  now covers  some two b i l l i o n  a c r e s ;  a 20% in c re a s e  
i s  expec ted  by th e  y e a r  2000. In 1983 annual lo s s e s  from
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d e s e r t i f i c a t i o n  were es t imated  t o  be valued a t  US $26 b i l l i o n  ( Food 
2000. 1987) .
I r r i g a t i o n  P r a c t i c e s
Seventy pe rcen t  o f  the  w o r ld ' s  f r e sh  water supply i s  used to  
i r r i g a t e  crops (Brown e t  a l . , 1 9 8 5 ) .  Both i n d u s t r i a l i z e d  and 
developing c o u n t r i e s  a re  lo s ing  land from i r r i g a t i o n  mismanagement, 
th e  consequences o f  which inc lude  s o i l  s a l i n i z a t i o n ,  e ros ion  and 
water logging o f  c rop lands .  S a l i n i z a t i o n  occurs  when water evapora tes  
from s o i l s ,  which leaves  behind s a l t  d e p o s i t s  from f e r t i l i z e r s  and the  
water i t s e l f .  Waterlogging damages s o i l  s t r u c t u r e  and f a c i l i t a t e s  
chemical r e a c t i o n s  in th e  s o i l  t h a t  h inder  p la n t  growth ( Food 2000. 
1987).  S a l i n i z a t i o n  i s  be l ieved  to  a f f e c t  some 10 m i l l i o n  ac res  of 
cropland in th e  U.S. alone (Brown e t  a l . ,  1988). In P ak is tan ,  almost 
85% o f  the  i r r i g a t e d  land s u f f e r s  from s a l i n i z a t i o n ,  water logg ing ,  or  
both ( Farmers Food. 1989). In Argentina  nea r ly  50% o f  t h e  i r r i g a t e d  
lands  show s igns  o f  s a l i n i z a t i o n  ( Food 2000. 1987). The v a s t  amounts 
of  water used f o r  i r r i g a t i o n  a re  tax ing  su r face  and subsurface  water 
r e s e r v e s ,  and water q u a l i t y  i s  d e c l in in g  with  p o l lu t i o n  from 
a g r i c u l t u r a l ,  i n d u s t r i a l  and municipal wastes .  In C a l i f o r n i a ' s  San 
Joaquin  Valley,  i r r i g a t i o n  of  42,000 acres  of  h ighly  produc t ive  
farmland was h a l t e d  because ru n o f f  water was so contaminated t h a t  i t  
was a hazard to  waterfowl and th rea ten ed  ground w ater  p u r i t y  in the  
San Francisco Bay area  (Crosson and Brubaker, 1982; Brown e t  a l . ,
1985). As demands f o r  water  in c re a s e ,  a q u i f e r  d e p le t i o n ,  s o i l  e ros ion  
and energy c o s t s  c o n t r ib u t e  toward world food production  l i m i t a t i o n .  
Areas t h a t  now face  water r e l a t e d  c o n s t r a i n t s  inc lude  th e  U.S. high
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p la in s ,  the  Soviet  southwest r e p u b l ic s ,  and northwest China (Brown e t  
a l . ,  1989).
Farmland Conversion
Conversion of a rable  land to  marginal or waste land i s  a ser ious  
problem in a l l  co u n t r ie s .  C i t i e s ,  i n d u s t r i e s ,  and highways o f ten  are 
located  on the  best  a g r i c u l tu ra l  land (World Resources I n s t i t u t e ,
1990). In Western Europe the  propor tion o f  land devoted to 
urban iza t ion  has been inc reas ing  a t  twice the  population growth r a t e ,  
and a s im i la r  t rend p re v a i l s  in developing coun t r ie s  (Chiras,  1988).
As the so i l  f e r t i l i t y  degrades,  production depends more on gene t ic  
manipulation to  improve p lan t s  and animals to  meet food needs and 
changing environmental condi t ions  (Chiras,  1988). The gene t ic  raw 
mate ria l  needed to  improve crops and l iv e s to ck ,  whether through new 
gene-sp l ic ing  technologies  or more t r a d i t i o n a l  breeding techniques ,  i s  
found in the  d iverse  na tura l  and man-made gene pool o f  c u l t i v a t e d  
crops and domestic l iv e s to ck .  These gene t ic  resources  r ap id ly  are 
d isappear ing  because of  h a b i t a t  d e s t r u c t io n  and the  dominance of  a 
few, highly  inbred crops and l iv e s to c k  t h a t  many times are  r a i s ed  in 
"monocultures". Monoculture cond i t ions ,  due to  gene t ic  un iformity ,  
are  more suscep t ib le  to  l a r g e - s c a l e  pes t  outbreaks t h a t  r eq u i re  more 
f requent p e s t i c id e  a p p l i c a t io n s ,  and more chemical f e r t i l i z e r  use 
(Brown e t  a l . ,  1985).
In developing coun t r ies  poverty ,  in equ i tab le  land d i s t r i b u t i o n ,  
l im i ted  educational o p p o r tu n i t i e s ,  t r a d i t i o n a l  values  favoring la rge  
fa m i l i e s ,  lack  of  nonagr icu l tu ra l  jo b s ,  and low incen t ive  to  farm 
unde r l ie  the  dec l ine  o f  production capac i ty  ( Food 2000. 1987). In
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developed c o u n t r i e s ,  d i e t a r y  p a t t e r n s  funnel a d i s p r o p o r t i o n a l l y  l a r g e  
share  o f  th e  w o r ld ' s  food t o  a small p e rcen tage  o f  th e  popu la t ion  
(C h i ra s ,  1988).  This  tendency ,  produced by market demands, 
ex ace rb a te s  pover ty  in developing c o u n t r i e s  which p rov ides  momentum 
f o r  "quick f i x "  but e c o l o g i c a l l y  unsound land use .
Bui ld ing  a S u s ta in a b le  A g r i c u l tu r a l  System 
S e l f  s u f f i c i e n c y  in  a g r i c u l t u r e  i s  a goal o f  most developing 
c o u n t r i e s .  This  would be f a c i l i t a t e d  by m i t i g a t i n g  demands r e s u l t i n g  
from r a p id  p o p u la t io n  growth.  Developed c o u n t r i e s  should  encourage 
s e l f  s u f f i c i e n c y  in developing  c o u n t r i e s  t i e d  to  a s e n s i b l e  economic 
development system fa v o r a b le  t o  employment and lower c o s t s  o f  l i v i n g .
In c reas in g  a r a b l e  land  i s  not always p o s s i b l e  t o  many c o u n t r i e s .  
Arable  land i s  unevenly d i s t r i b u t e d ;  about 60 % o f  th e  t o t a l  a r a b l e  
land  l i e s  in 29 c o u n t r i e s  with only 15 % o f  t h e  w o r l d ' s  p o p u la t io n .  
Where a r a b l e  land i s  a v a i l a b l e ,  land  expansion should be encouraged 
only a f t e r  s t r a t e g i e s  a re  in p la ce  t o  d ec rea se  convers ion  o f  c rop land  
to  marginal o r  waste l an d ,  s o i l  e ro s io n  and n u t r i e n t  d e p l e t i o n  and 
d e s e r t i f i c a t i o n .  Such measures l i k e l y  w i l l  involve  t h e  c r e a t i o n  and 
enforcement  o f  e n v i r o n m e n ta l ly -o r i e n te d  p o l i c y  and l e g i s l a t i o n  t h a t  i s  
conducive to  implementing s u s t a i n a b l e  a g r i c u l t u r a l  p r a c t i c e s .  FAO has 
developed g u i d e l i n e s  f o r  some environmenta l  p o l i c y  and l e g i s l a t i o n ,  
e s p e c i a l l y  rega rd ing  p e s t i c i d e  and r e g u l a t i o n  use (Overholt  e t  a l . ,
1991). Research should focus  on th e  use o f  n a t i v e  p l a n t s  and animals ,  
c u l t i v a t i o n  o f  wild  s t r a i n s ,  g e n e t i c  improvements in e x i s t i n g  crops  
and l i v e s t o c k  p ro d u c t io n ,  temporal and s p a t i a l  p o l y c u l t u r e  and methods
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t h a t  r e q u i r e  fewer in p u t s ,  improved i r r i g a t i o n  p r a c t i c e s ,  and 
b i o d i v e r s i t y  to  develop environmenta lly  s u s t a in a b le  farming systems.
Extension educa tors  worldwide now more than ever  a re  chal lenged to  
educate  farmers  in management s t r a t e g i e s ,  th e  importance o f  crop 
d i v e r s i t y ,  and g e n e t i c ,  c u l t u r a l  and b io lo g ic a l  p e s t  con t ro l  as 
a l t e r n a t i v e s  to  monocultures and r e l i a n c e  on p e s t i c i d e s .  Extension 
agents  should emphasize i n c e n t iv e s  t o  use a g r i c u l t u r a l  p r a c t i c e s  t h a t  
a re  economical ly and e c o lo g i c a l ly  s u s t a i n a b l e .
D e f in i t io n s  o f  S u s ta in a b le  A g r ic u l tu re  
S u s ta in a b le  a g r i c u l t u r e ,  o f ten  used synonymously with  th e  terms 
a l t e r n a t i v e ,  b i o l o g i c a l ,  low-input o r  o rgan ic  farming, has been 
d e f ined  many t im es .  BIFAD (1988) supports  th e  fo l lowing d e f i n i t i o n s :  
S u s ta in a b le  a g r i c u l t u r e  i s  the  success fu l  management o f  re sources  
f o r  a g r i c u l t u r e  to  s a t i s f y  human needs while  m ain ta in ing  or 
enhancing th e  n a tu ra l  resource  base and avoid ing environmental  
d eg rad a t io n .
S u s ta in a b le  a g r i c u l t u r e  i s  the  a b i l i t y  o f  an a g r i c u l t u r a l  system 
t o  main ta in  production  over  t ime ,  in th e  face  o f  e co log ica l  
d i f f i c u l t i e s  and soc ia l  and economic p re s su re s .
S u s ta in a b le  a g r i c u l t u r e  should conserve  and p r o t e c t  n a tu ra l  
r e sou rces  and allow f o r  long term economic growth by managing a l l  
e x p lo i t e d  re sources  f o r  s u s t a i n a b l e  y i e l d s .
A d d i t io n a l ly ,  A l t i e r i  (1989) sugges ted  t h a t  s u s t a i n a b l e  
a g r i c u l t u r e  r e q u i r e s  "balancing a g r i c u l t u r a l  development and 
environmental  p r e s e rv a t io n  in a c u l t u r a l l y  and s o c i a l l y  accep tab le  
manner" (p.  2 ) .  S u s ta in ab le  a g r i c u l t u r e  as de f ined  by York (1988)
23
i n d i c a t e s  t h a t  ach iev ing  a g r i c u l t u r a l  s u s t a i n a b i l i t y  im pl ie s  
" s u c c e s s f u l l y  managed r e s o u r c e s  t o  s a t i s f y  human needs,  conse rv ing  
n a tu ra l  r e s o u r c e s  and co n t in u in g  or  enhancing th e  q u a l i t y  o f  t h e  
environment"  {p. 19).
To F r a n c i s ,  King & Lucas (1988) s u s t a i n a b i l i t y  i s  "a management 
s t r a t e g y  which he lps  t h e  producer  t o  choose hyb r id s  and v a r i e t i e s ,  a 
s o i l  f e r t i l i t y  package,  a p e s t  management approach, a t i l l a g e  system, 
and a crop r o t a t i o n  to  reduce  c o s t s  o f  purchased  i n p u t s ,  minimize th e  
impact o f  t h e  system on t h e  immediate and th e  o f f - f a r m  environment,  
and p rov ide  a s u s t a in e d  le v e l  o f  p roduc t ion  and p r o f i t  from farming"
(p.  123).  Harwood (1988) r e f e r s  t o  s u s t a i n a b l e  a g r i c u l t u r e  as "an 
a g r i c u l t u r e  t h a t  can evolve  i n d e f i n i t e l y  toward g r e a t e r  humanity,  
g r e a t e r  e f f i c i e n c y  o f  r e s o u r c e  use and a ba lance  w i th  t h e  environment 
t h a t  i s  f a v o r a b le  t o  both th e  humans and to  most sp ec ie s"  (p .  16) .  
S u s t a in a b le  a g r i c u l t u r e  as d e s c r ib e d  by the  American S o c ie ty  o f  
Agronomy/Crop Sc ience  S o c ie ty  o f  America/Soil  Sc ience  S o c ie ty  o f  
America (1989) r e f e r s  t o  s u s t a i n a b l e  a g r i c u l t u r e  as an a g r i c u l t u r e  
" t h a t  ove r  t h e  long term - -enhances  envi ronmenta l  q u a l i t y  and th e  
r e s o u rc e  base on which a g r i c u l t u r e  depends,  - - p r o v id e s  f o r  human food 
and f i b e r  needs ,  - - i s  economica l ly  v i a b l e ,  and - -enhances  t h e  q u a l i t y  
o f  l i f e  f o r  fa rm ers  and s o c i e ty "  (p .  15).
The concep t  o f  s u s t a i n a b i l i t y  i s  complex, and can mean d i f f e r e n t  
t h i n g s  t o  d i f f e r e n t  peop le .  Organic farmers  may use t h e  term to  imply 
f o o d s t u f f s  produced w i th o u t  s y n t h e t i c  chemical i n p u t s .  Family farm 
advoca tes  may see  s u s t a i n a b i l i t y  as p roduc t ion  o r  m arke t ing  methods 
and a g r i c u l t u r a l  p o l i c i e s  t o  p re s e rv e  t h e  a g r i c u l t u r a l  i n d u s t r y  based
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upon s i n g l e  family  o p e ra t io n s .  P r o f i t a b i l i t y  always w i l l  remain an 
in t e g r a l  p a r t  o f  th e  a g r i c u l t u r a l  p i c t u r e  (K el l ing  & Klemme, 1989; 
F ranc is  e t  a l . ,  1987). P r o f i t  can be achieved in d i f f e r e n t  ways. 
Reducing inpu ts  such as f e r t i l i z e r  to  lower production  c o s t s  and 
re p la c in g  purchased resource  with manure a re  ways to  improve p r o f i t s  
(Kel l ing  & Klemme, 1989).  I t  has been shown t h a t  chemical inpu ts  can 
r e s u l t  in g r e a t e r  p e s t  popu la t ions ,  and t h a t  v e g e ta t iv e  
d i v e r s i f i c a t i o n  can o f f s e t  crop lo s se s  where p e s t i c i d e s  have not been 
used (Showier & Reagan, 1991).
Lockeretz  (1988) d i s t in g u i s h e d  among s u s t a i n a b l e ,  a l t e r n a t i v e ,  low 
in p u t ,  eco log ica l  and r e g e n e ra t iv e  a g r i c u l t u r e .  He r e f e r r e d  to  
s u s t a in a b le  a g r i c u l t u r e  as " the  a b i l i t y  t o  endure i n d e f i n i t e l y ,  
perhaps with  a p p ro p r ia te  ev o lu t io n " ;  a l t e r n a t i v e  a g r i c u l t u r e  as 
"something t h a t  i s  d i f f e r e n t  from the  p r e v a i l i n g  or  i n t e r v e n t io n a l  
s i t u a t i o n " ;  low inpu t  a g r i c u l t u r e  as the  "reduced use o f  m a te r i a l s  
from o u t s id e " ;  eco log ica l  a g r i c u l t u r e  as " p r in c ip l e s  and p rocesses  
t h a t  govern the  n a tu ra l  environment";  and r e g e n e r a t i v e  a g r i c u l t u r e  as 
" the  a b i l i t y  to  r e c r e a t e  resources  t h a t  the  system re q u i r e s "  (p.  175).
Lall (1989) saw the  word " input"  in s u s t a in a b le  a g r i c u l t u r e  as 
being r e l a t i v e .  He expla ined  t h a t  Afr ican  su b s i s te n ce  a g r i c u l t u r e  
g e n e r a l ly  uses low o r  no commercial in p u ts ,  whereas a g r i c u l t u r e  in 
North America i s  h eav i ly  dependent on commercial in p u ts .
E c o lo g ic a l ly ,  no - inpu t  a g r i c u l t u r e  can be as harmful to  th e  Afr ican 
environment ( d e s e r t i f i c a t i o n ,  d e f o r e s t a t i o n )  as excess ive  inp u ts  and 
in t e n s iv e  a g r i c u l t u r e  a re  to  the  North American. The o b je c t iv e  i s  to  
optimize  use of  energy r e l a t e d - i n p u t s  (Par ikh ,  1988). High crop
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y ie ld s  are  poss ib le  i f  improved c u l t i v a r s ,  cropping systems, 
equipment, f e r t i l i z e r  and in teg ra ted  pes t  management s t r a t e g i e s  are 
implemented.
Edwards (1987) defined b io log ica l  o r  organic  farming as p rac t ice s  
t h a t  exclude syn th e t ic  f e r t i l i z e r s ,  p e s t i c i d e s ,  growth re g u la to r s  or 
l iv e s to ck  feed a d d i t iv e s .  Regenerative a g r i c u l tu r e  inc ludes  most 
t e n e t s  of organic  farming but accepts  l im i t ed  use o f  syn th e t ic  
chemicals when e s s e n t i a l ,  and s u s ta in ab le  and a l t e r n a t i v e  a g r i c u l tu re  
attempt to  minimize syn th e t ic  chemical inputs  by adapta t ion  o f  more 
eco lo g ica l ly  sound and resource e f f i c i e n t  p r a c t i c e s .  The harmful 
consequences o f  a g r i c u l tu ra l  chemicals,  including f e r t i l i z e r s ,  and 
burning o f  t ro p i ca l  f o r e s t s  to  c re a te  farmland have given r i s e  to  a 
worldwide movement toward low-chemical a g r i c u l tu r e  (Edwards, 1987).
Low-chemical a g r i c u l tu r e  ( c a l led  low-input farming by the  U.S. 
Department of Agr icu l tu re )  emphasizes " t r a d i t i o n a l "  farming techniques 
such as crop r o t a t i o n ,  mulching and b io log ica l  c o n t ro l .  For example, 
c e r t a in  legumes can be p lanted  in maturing c o rn f i e ld s  to  hold 
n u t r i e n t s ,  prevent so i l  e rosion and augment n i t rogen  f i x a t i o n .  Other 
p lan ts  choke out weeds and m i t iga te  o the r  pes t  problems (Madden & 
O'Connell,  1989; Reganhold e t  a l . ,  1990). Weeds a lso  can be managed 
to  o f f s e t  pes t  in ju ry  (Showier e t  a l . ,  1990).
Advocates o f  low-chemical farming argue t h a t  i t  reduces 
a g r i c u l tu ra l  production and environmental r i s k s  while preserv ing and 
even improving farmland (Francis ,  1989). C r i t i c s  claim t h a t  low 
chemical farming i s  unfeas ib le  on a l a rge  sca le  and t h a t  i t  would lead
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t o  d e c l i n i n g  y i e l d s ,  h ighe r  c o s t s  and l e s s  food s e c u r i t y  worldwide 
( Farmers Food 1989).
In 1987, th e  U.S. Congress a p p ro p r ia t e d  $3.9  m i l l i o n  t o  c r e a t e  
th e  Low-Inpu t /Sus ta inab le  A g r i c u l tu r e  (LISA) program. Under LISA, 
funding i s  a v a i l a b l e  f o r  r e s e a rc h  and t r a i n i n g  t o  improve low -inpu t  
farming tech n iq u es  and t o  p u b l i c i z e  t h e i r  long- te rm  b e n e f i t s  (Madden & 
O'Connel l ,  1989).  Although low-chemical farming i s  cons ide red  b e s t  
s u i t e d  f o r  small and medium s ize d  farms,  LISA funds a l s o  a re  being 
used t o  r e s e a rc h  th e  program's  a p p l i c a b i l i t y  on a much l a r g e r  s c a l e .  
Some g r a in  producers  in th e  US run p r o f i t a b l e  farms us ing  few o r  no 
chemical h e r b i c i d e s ,  i n s e c t i c i d e s  o r  ino rg an ic  f e r t i l i z e r s  (Le idner  e t  
a l . ,  1989).
In summarizing th e  l i t e r a t u r e  reg a rd in g  s u s t a i n a b l e  a g r i c u l t u r e  i t  
i s  obvious t h a t  t h e r e  a re  many concepts  in use .  According to  
W ebs te r ' s  D ic t io n a ry  to  s u s t a i n  means: " to  keep in  e x i s t e n c e ;  keep up; 
m ain ta in  o r  p ro long;  t o  p rovide  sus tenance  o r  nourishment f o r "
(p.  603) .  Many d e f i n i t i o n s  rega rd ing  s u s t a i n a b l e  a g r i c u l t u r e  c e n t e r  
on farming p r a c t i c e s  such as b io lo g ic a l  c o n t ro l  o r  o rgan ic  farming 
methods.  Some c o n c e n t r a t e  on food s a f e t y .  Others  focus on food 
s e c u r i t y ,  renewable  r e s o u r c e s ,  harmony with  n a tu r e ,  and economic 
p r o f i t a b i l i t y .  I t  i s  a l s o  apparen t  from th e  l i t e r a t u r e  review t h a t  
th e  d iv e r s e  groups who a re  involved in  i n t e r n a t i o n a l  a g r i c u l t u r a l  
development and t h a t  work t o g e t h e r  do not agree  on what i s  t o  be 
s u s t a i n e d ,  and a t  what l e v e l s .
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Concepts Related to  S us ta inab le  A gr icu l tu re  
In teg ra ted  Pest  Management. B io d iv e r s i ty  and Future Systems
P r o f i t  has motivated dependency on p e s t i c id e s  in a g r i c u l t u r e .
Young (1988) s t a t e d  t h a t  some t h e o r i s t s  be l ieved  t h a t  i n i t i a l  
in c rease s  in agrochemical p r i c e s  were fo s te r e d  by d e c l in e s  in 
agrochemical p r ice s  r e l a t i v e  to  crop p r i c e s .  Wage r a t e s ,  c a p i t a l  
c o s t s  and land c o s t s  have inc reased ,  but o th e r  input c o s t s ,  including 
agrochemicals,  became r e l a t i v e l y  inexpensive .
Government commodity program payments have i n d i r e c t l y  promoted 
chemical use.  Commodities programs, which cover about 70% o f  U.S. 
c ropland,  f o r  example, pay farmers when they p lan t  sp e c i f i e d  crops .
The money t h a t  a farmer rece ives  i s  based on the  amount o f  acreage 
p lan ted  and the  s i z e  o f  f i e l d  (Chiras ,  1988). More chemicals are  used 
to  p r o t e c t  th e se  f r a g i l e  monocultures,  and i f  farmers do not p la n t  a 
p re sc r ibed  number o f  a c re s ,  they lose  the  s u b s id ie s .  D irec t  
government subs id ie s  o f  agrochemicals s t i l l  e x i s t  in some lo c a t io n s  
which lowers the  incen t ive  to  use i n te g ra te d  pes t  management 
s t r a t e g i e s .  Some crop v a r i e t i e s  r e q u i re  r e l a t i v e l y  h igher  f e r t i l i z e r  
in p u ts ,  and o th e rs  lack  r e s i s t a n c e  to  key p e s t s .  In a d d i t io n ,  many 
farmers  r e ly  on p e s t i c i d e  manufacturers  and d i s t r i b u t o r s  f o r  advice 
which can d i v e r t  farmers from in te g ra te d  p e s t  management t a c t i c s  to  
dependence upon agrochemicals.  Smuggling and black market s a l e  of  
p e s t i c i d e s  i s  r e l a t i v e l y  widespread, e s p e c i a l l y  in developing 
c o u n t r i e s  where app rop r ia te  laws and re g u la t io n s  a re  non e x i s t e n t ,  
inadequate ,  or not enforced (World Resources I n s t i t u t e ,  1990).
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I n t e g r a t e d  p e s t  management (IPM) 1s an approach to  p e s t  c o n t ro l  
t h a t  " r e l i e s  f a r  l e s s  on b l a n k e t  sp ray ing  o f  chemica ls  than  on a 
s o p h i s t i c a t e d  unders tan d in g  o f  both p l a n t s  and p e s t s - -  t h e  mechanics,  
c h e m is t r y ,  and b io logy  o f  n a t u r a l  systems" (Mettger  & Moll ,  1989, 
p.  61 ) .  Napit  e t  a l . ,  (1988) s t a t e d  t h a t  IPM encourages  knowledge o f  
agro ecosys tems t o  r a t i o n a l i z e  b e t t e r  p e s t  management s t r a t e g i e s .  
Perhaps one o f  t h e  o l d e s t  and widely  used d e f i n i t i o n s  o f  IPM was 
developed by FAO (1967):  "a p e s t  management system t h a t  in the  c o n te x t  
o f  t h e  a s s o c i a t e d  environment and t h e  p o p u la t io n  dynamics o f  t h e  p e s t  
s p e c i e s ,  u t i l i z e s  a l l  s u i t a b l e  t e ch n iq u es  and methods in  as  compat ib le  
a manner as p o s s i b l e  and m a in ta in s  p e s t  p o p u la t io n s  a t  l e v e l s  below 
th o s e  caus ing  economic in j u r y "  (p.  31) .  E f f e c t i v e  and economic p e s t  
management to day  in c lu d e s  s y s te m a t ic  f i e l d  m on i to r ing  to  r e l a t e  p e s t  
p o p u la t i o n s  t o  economic t h r e s h o l d s  t h a t  govern p e s t i c i d e  a p p l i c a t i o n .
Crop r o t a t i o n  i s  a low - inpu t  t a c t i c  t h a t  i s  i n n a t e  t o  
s u s t a i n a b i l i t y  w i th in  a g r i c u l t u r a l  systems.  Crop r o t a t i o n ,  us ing 
com pat ib le  crop regimes s u i t e d  t o  t h e  l o c a t i o n  and market c o n d i t i o n s ,  
can r e s u l t  in  a 10 t o  15% y i e l d  in c r e a s e  over monoculture  systems 
(Reganhold e t  a l . ,  1990).  The h ig h e r  p r o d u c t i v i t y  o f  r o t a t i o n  c rops  
has been l in k e d  t o  n a t u r a l  p e s t  c on t ro l  and more e f f i c i e n t  n u t r i e n t  
r e c y c l i n g  (M e tca l f  & M etca l f ,  1975).
B i o d i v e r s i t y ,  which in c lu d e s  p o l y c u l t u r e ,  i s  i n h e r e n t  to  t h e  IPM 
con cep t .  Crop d i v e r s i t y  he lps  t o  m i t i g a t e  u n b r id l ed  p e s t  o u tb reaks  
( A l t i e r i  & Merr ick ,  1988). B i o d i v e r s i t y  in  a g r i c u l t u r e  can be 
m a in ta ined  both t e m p o ra l ly  and s p a t i a l l y .  A l t i e r i  (1987) d e s c r i b e s  
p o l y c u l t u r e  as a method t h a t  promotes p roduc t ion  s t a b i l i t y  in
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agrosys tems; i t  minimizes r i s k ,  reduces  i n s e c t  and d i s e a s e  inc idence ,  
encourages e f f i c i e n t  use o f  l a b o r ,  and i n t e n s i f i e s  production  with 
l im i t e d  re sources  and maximizes high l e v e l s  o f  p roduc t ion .
P o lycu l tu re  can be implemented in the  form o f  " s t r i p  cropping"
(L as te r ,  1974) as well as more t r a d i t i o n a l  i n t e r s p e r s a l  o f  crop p la n t  
sp e c ie s .  The p o te n t i a l  o f  f l o r a l  manipula tion  has extended beyond the  
use o f  m u l t ip l e  crop sp ec ie s  to  th e  conserva t ion  o f  weeds to  m i t i g a t e  
p e s t - i n f 1ic t e d  i n ju r y  (Showier and Reagan, 1991).
A g r ic u l tu ra l  Research and Extension
A g r ic u l tu ra l  r e sea rch  i s  aimed u l t im a te ly  a t  improving farm 
p r o d u c t i v i t y .  U.S. ex tens ion  i s  a l i n k  between re sea rch  o f  the  Land 
Grant Col leges  and the  pub l ic  which has a p r a c t i c a l  need f o r  knowledge 
gained from re s e a rc h .  A chal lenge  to  ex tens ion  e f f o r t s  i s  how to  
handle informat ion so t h a t  farmers can adopt p r a c t i c e s  t h a t  a re  more 
economical ly and e c o lo g i c a l ly  sound. C o n s t r a in t s  t h a t  can face 
ex tens ion  inc lude  an overemphasis on the  r o l e  o f  th e  mass media as 
opposed to  i n t e rp e r s o n a l  communication, and underes t im at ing  th e  
e f f e c t s  o f  v i l l a g e  or  group c h a r a c t e r i s t i c s  on d e c i s io n  making 
(V il lanueva & Stagno, 1985).
The t r a i n i n g  and v i s i t  system, f i r s t  in t roduced by Benor (1984), 
provides  ind iv idua l  farmers with up t o - d a t e  informat ion  through d i r e c t  
i n t e r a c t i o n s  among farmers ,  ex tens ion  workers ,  t e c h n ic a l  s p e c i a l i s t s  
and a d m in i s t r a to r s .  Although t h i s  system has been well rece ived  and 
implemented in about 40 c o u n t r i e s  in A fr ica  and Asia i t  i s  c o n s t r a in ed  
by a pau c i ty  o f  t e ch n ica l  s p e c i a l i s t s  t o  handle both re sea rch  and 
ex tens ion  r e s p o n s i b i l i t i e s ,  weak co o rd ina t ion  a t  h ighe r  and
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a d m in i s t r a t iv e  l e v e l s ,  and occas io n a l ly ,  recommended p r a c t i c e s  are  not 
adaptable  to  loca l  environmental cond i t ions  (Bishay, 1988).
Another ex tens ion  approach i s  the  promotion o f  farming systems 
which a t tempts  to  break away from highly  c e n t r a l i z e d  monoculture 
programs and emphasizes research  and ex tens ion  l i n k s  in a more 
coherent form (Francis  & Hilderbrand, 1988; Gips, 1990). According to  
G i l b e r t ,  Norman & Winch (1985) the  farming system i s  de f ined  a s ,  "the  
e n t i r e  range o f  human and techn ica l  a spec ts  which in f luence  the  l iv in g  
o f  a farming family" (p.  73).  According to  Gips (1990), Farming 
System Research (FSR) has suggested more i n t e g r a t e d ,  p r a c t i c a l  and 
su s ta in a b le  a g r i c u l t u r a l  p r a c t i c e s .  In add i t ion  to  t h i s ,  Gips (1990) 
s t a t e s  t h a t  FSR i s  ga in ing popu la r i ty  a t  many re sea rch  i n s t i t u t i o n s  
and has played a c r i t i c a l  r o l e  in breaking down th e  b a r r i e r s  among 
c r i t i c a l  d i s c i p l i n e s .
I t  i s  e s s e n t i a l  t h a t  te chn ica l  s p e c i a l i s t s  in  a l l  r e l e v a n t  
d i s c i p l i n e s  ( s o i l  sc ience ,  entomology, agronomy, ecology, e t c . )  
i n t e r a c t  with farmers to  pursue farming p r a c t i c e s  (Gips, 1990). 
Extension workers must be in continuous co n tac t  with  farmers so t h a t  
they can ob ta in  and t r an sm i t  informat ion from the  f i e l d  to  re s ea rc h e r s  
and br ing  p r a c t i c a l  re sea rch -genera ted  informat ion to  the  farmer.
Crosson 's  Model
Crosson (1983) th e o r i z e s  t h a t  a g r i c u l t u r a l  systems a re  composed of  
t h r e e  i n t e r r e l a t e d  components - - r e so u rc e s ,  technology, and the  
environment (RTE). The q u a l i t y ,  q u a n t i t i e s ,  and terms o f  a v a i l a b i l i t y  
of  re sources  govern the  kinds o f  technology a v a i l a b l e  to  farmers and 
t h e i r  choices  among them.
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The techno log ies  used may damage the  environment,  which would 
c r e a t e  impetus t o  dev ise  p o l i c i e s  t o  reduce in j u r y  and conserve 
r e so u rce s .  The components of  RTE systems a re  in te rdependen t  and the  
r e l a t i o n s h i p s  among them change with  t ime. For example, prolonged 
land  expansion employing land-us ing  t e ch n o lo g ie s  (high r a t i o  o f  land ,  
to  nonland inpu t )  in t ime w i l l  i n c rease  t h e  r e l a t i v e  land s c a r c i t y  and 
dimin ish  i t s  q u a l i t y .  A p a t t e r n  o f  expansion based on i r r i g a t i o n ,  a 
h igh ly  land saving technology (high r a t i o  o f  nonland inpu ts  to  land) 
e v e n tu a l ly  w i l l  d e p le t e  water sources ,  which encourages a s h i f t  toward 
more land-us ing  te ch n o lo g ie s .  These te chno log ies  a f f e c t  both the  
a v a i l a b l e  re sou rces  and te chno log ica l  components o f  th e  systems. 
Eros ion,  f o r  example, i s  known t o  be more severe  with land-us ing  
t e ch n o lo g ie s  which inco rpo ra te  f r a g i l e  l a n d s .  I t  reduces  the  
p r o d u c t i v i t y  o f  land and may a c c e l e r a t e  th e  s i l t a t i o n  o f  aqua t ic  
systems.  The resource  base i s  impaired and th e  p r o d u c t i v i t y  o f  RTE i s  
d iminished .  Subsequent t e ch n ica l  cho ices  a re  a f f e c t e d  by th e se  
changes in th e  q u a l i t y  and q u a n t i t y  o f  th e  re sou rce  base .  Such 
changes a l so  may serve to  fo rce  the  c r e a t io n  o f  pu b l ic  p o l i c i e s  
r e s t r i c t i n g  the  use o f  damaging t e ch n o lo g ie s .
Crosson 's  Theory
Crosson, in 1983, proposed a c l a s s i f i c a t i o n  system which suggested 
th e  a g r i c u l t u r a l  development s t a t u s  o f  both developing and developed 
c o u n t r i e s .  This c l a s s i f i c a t i o n  system was def ined  by two f a c t o r s :  (1) 
p r o d u c t i v i t y  p o t e n t i a l  and (2) land p o t e n t i a l .  P r o d u c t iv i ty  p o t e n t i a l  
r e f e r s  to  p o s s ib l e  f u tu r e  y i e l d s  us ing c u r r e n t  modern te chno log ies  
such as improved seed v a r i e t i e s  and high l e v e l s  o f  energy in p u t .  Land
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p o te n t i a l  r e f e r s  to  p o s s ib le  use o f  technology f o r  a g r i c u l t u r a l  
production (Crosson, 1983). With regard  to  land p o te n t i a l  Crosson 
(1983) fu rthermore d i s t in g u i sh ed  between land-us ing  and land-saving  
tech n o lo g ie s ;  land-us ing  technology aims to  expand land  fo r  
a g r i c u l t u r a l  production while the  emphasis o f  land-sav ings  technology 
i s  placed on the  growth of  a g r i c u l tu r a l  c rops ,  i r r i g a t i o n ,  improved 
seed v a r i e t i e s ,  f e r t i l i z e r ,  p e s t i c i d e s ,  e t c .  He exp la ined  t h a t  the 
p re sen t  land p o te n t i a l  condi t ion  a f f e c t s  a g r i c u l t u r a l  production 
systems. In places  such as Asia,  China and Japan, p re s su re s  of  
s c a r c i t y  o f  land have led  farmers to  use more land-sav ings  techniques .  
In a reas  where land i s  in abundance, such as Brazi l  o r  in a reas  t h a t  
u t i l i z e  ex tens ive  i r r i g a t i o n  p ra c t i c e s  such as the  U.S. ,  land-us ing  
techno log ies  f r eq u en t ly  are  employed. Placing c o u n t r i e s  w i th in  t h i s  
c l a s s i f i c a t i o n  system i s  based on the  p resen t  a g r i c u l t u r a l  
p ro d u c t iv i t y  and the  farmers '  f a m i l i a r i t y  with t e chno log ies  applied  on 
the  land fo r  c u l t i v a t i o n  purposes.
Crosson 's  model proposes a four-way c l a s s i f i c a t i o n  system of  
c o u n t r i e s  based on high and low le v e l s  o f  p r o d u c t iv i t y  and land 
p o t e n t i a l .  He uses the  following c a te g o r i e s :
Category I :  low p r o d u c t iv i ty  p o t e n t i a l / h i g h  land p o t e n t i a l .
Category I I :  high p ro d u c t iv i ty  p o t e n t i a l / h i g h  land  p o t e n t i a l .
Category I I I :  high p ro d u c t iv i ty  p o t e n t i a l / l o w  land  p o t e n t i a l .
Category IV: low p r o d u c t iv i ty  p o t e n t i a l / l o w  land  p o t e n t i a l .
This model, in add i t ion  to  ca teg o r iz in g  c o u n t r i e s  based on p resen t  
a g r i c u l t u r a l  p r o d u c t iv i ty  co nd i t ions ,  a l so  takes  in to  account t rends  
in fu tu r e  a g r i c u l t u r a l  p ro d u c t iv i ty  development based on p rospec t ive
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r e a l  energy p r i c e s ,  s c a r c i t y  o f  energy, f e r t i l i z e r ,  and w ater  f o r  
i r r i g a t i o n .
Category I Countr ies
Crosson, based on h i s  exper iences  in  i n t e r n a t i o n a l  a g r i c u l t u r e ,  
implied t h a t  c o u n t r i e s  such as  th e  U .S . ,  A u s t r a l i a  and Canada a re  
r e p r e s e n t a t i v e s  o f  ca teg o ry  I c o u n t r i e s .  C oun tr ie s  such as  t h e  U.S. 
p r e s e n t l y  a re  us ing more lan d -sav in g s  t e c h n o l o g ie s .  Some o f  th e  
b e n e f i t s  o f  th e se  techn iques  a re  p rev en t io n  o f  s o i l  e ro s io n  and 
promotion o f  s o i l  c o n se rv a t io n .
P r o d u c t i v i t y  based on modern c u r r e n t  technology,  even though high,  
sugges ts  l i m i t e d  p o t e n t i a l  f o r  a d d i t i o n a l  growth (Crosson,  1983). 
Considering p ro sp ec t s  o f  r e a l  energy p r i c e s  and p r i c e s  o f  energy- 
i n t e n s i v e  i n p u t s  such as f e r t i l i z e r s  and p e s t i c i d e s ,  farmers  in t h i s  
c a tego ry  w i l l  respond to  t h e  r i s i n g  energy p r i c e s  in two ways. F i r s t ,  
in o rd e r  t o  c u t  down on energy p r i c e s  fa rmers  w i l l  be more l i k e l y  to  
choose l an d -u s in g  t e c h n o l o g ie s ,  which sugges ts  problems o f  so i l  
e r o s io n .  Second, farmers  w i l l  respond t o  r i s i n g  energy p r i c e s  by 
us ing energy inpu ts  more e f f i c i e n t l y .  For example, minimum t i l l a g e  
w i l l  be promoted to  conserve fue l  and s o i l  m o is tu re ,  and i n t e g r a t e d  
p e s t  management w i l l  be a s u b s t i t u t e  f o r  p e s t i c i d e s  only (Crosson, 
1983).
The s h i f t  toward more lan d -sav in g s  t e ch n o lo g ie s  in c a teg o ry  I 
c o u n t r i e s  sugges ts  t h a t  e ro s ion  i s  l i k e l y  to  be th e  most impor tan t  
environmental  concern in t h e se  c o u n t r i e s .  To meet th e  r i s i n g  demand 
f o r  crops  in c o u n t r i e s  with  l and -use  te ch n o lo g ie s  w i l l  r e q u i r e  50 to  
60 m i l l i o n  a d d i t io n a l  ac res  o f  c ropland in t h e  U.S. over  t h e  next
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decade. According to  Crosson (1983), an an a ly s i s  o f  the  prospec t ive  
cropland s i t u a t i o n  in th e  year  2010 has shown t h a t  eros ion  on 
ad d i t iona l  land wi l l  be much higher  and t h a t  sediment de l iv e red  to  
r i v e r s ,  lakes  and r e s e r v o i r s  wi l l  be doubled by the  year  2010.
Crosson f u r t h e r  noted t h a t  the  p rospec t ive  environmental  damages 
from increased  use o f  f e r t i l i z e r  and p e s t i c i d e s  and from s a l i n i t y  with 
i r r i g a t i o n  appear t o  be much l e s s  th re a ten in g  in comparison to  the  
environmental impacts o f  e ros ion .  He i l l u s t r a t e d  t h i s  by s t a t i n g  th a t  
in co t ton  and corn c rops ,  which c o n s t i t u t e  60 % o f  the  t o t a l  
i n s e c t i c i d e  usage in the  U.S.,  the  t rend  in in s e c t  p e s t  management 
appears to  be more spar ing toward i n s e c t i c i d e s .  This t rend  i s  a 
r e s u l t  o f  (1) the  r i s i n g  p r ic e  o f  i n s e c t i c i d e s ,  (2) the  widespread 
awareness t h a t  heavy use o f  i n s e c t i c id e s  inc reases  i n s e c t  gene t ic  
r e s i s t a n c e  and so i s  u l t im a te ly  s e l f  d e fe a t in g ,  and (3) the  inc reas ing  
concern among farmers as well as among publ ic  o f f i c i a l s  about 
environmental impacts o f  these  i n s e c t i c i d e s .
The s h i f t  toward land-saving  technolog ies  in the  U.S. i s  l i k e l y  to 
be accompanied by wider adoption o f  minimum t i l l a g e  which implies 
g r e a t e r  use o f  h e rb ic id e s .  At p re sen t ,  according to  Crosson (1983), 
t h e re  i s  no evidence t h a t  he rb ic ides  pose t r e a t s  t o  the  environment,  
but i t  would be well to  monitor expanded usage o f  th e se  h e rb ic id es .  
Since he published t h i s  warning, evidence o f  such environmental  damage 
has become more and more ev iden t .
Category I I  Countries
Crosson f u r t h e r  sugges ts  t h a t  B ra z i l ,  Argentina,  and the  Sudan f i t  
the  p r o f i l e  of  category  I I  c o u n t r i e s .  The p resen t  l e v e l s  o f  energy,
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f e r t i l i z e r s  and i r r i g a t i o n  in  t h e se  c o u n t r i e s  a re  lower p e r  h e c t a r e  
and pe r  farm worker than in  c o u n t r i e s  p r o f i l i n g  low p r o d u c t i v i t y / h i g h  
land p o t e n t i a l .  This  sugges ts  g r e a t e r  p ro d u c t iv e  p o t e n t i a l  f o r  
in c reased  use o f  components o f  modern a g r i c u l t u r a l  technology.
Farmers in t h i s  c a te g o ry ,  t h e r e f o r e ,  w i l l  con t inue  t o  r e l y  upon land-  
savings  t e ch n o lo g ie s  f o r  t h e i r  f u t u r e  a g r i c u l t u r a l  development .
S ince i t  i s  l i k e l y  t h a t  in ca teg o ry  I I  c o u n t r i e s  s u b s t a n t i a l  
a d d i t i o n a l  a c r e s  o f  land  w i l l  be brought under c rops  and t h a t  the  
chemical use pe r  a c re  in  t h e s e  c o u n t r i e s  w i l l  r i s e ,  i t  i s  more l i k e l y  
t h a t  environmenta l  damage o f  e ro s io n  and c h e m i c a l s - - p a r t i c u l a r l y  
p e s t i c i d e s - - i s  l i k e l y  t o  i n c r e a s e .  The p r e s e n t  pe r  acre  usage o f  
chemicals  in ca teg o ry  I I  c o u n t r i e s  i s  low by comparison w i th  t h e  U.S. 
and, accord ing  t o  Crosson (1983) ,  p ro j e c t e d  r a t e s  o f  in c r e a s e  i n d i c a t e  
t h a t  by the  end o f  the  cen tu ry  they  w i l l  no t  be much, i f  any, above 
U.S. c u r r e n t  l e v e l s .  Although th e se  p r o j e c t i o n s  do not i n d i c a t e  cause 
f o r  concern ,  i t  i s  im por tant t o  i n t e r p r e t  environmenta l  impacts in 
th e se  ca teg o ry  I I  c o u n t r i e s  with  c a u t i o n ;  many o f  t h e  impor tan t  a reas  
o f  c a tego ry  I I  c o u n t r i e s  a re  in th e  t r o p i c s  and a re  b i o l o g i c a l l y  more 
complex and th e  b io lo g ic a l  p ro cesses  proceed more r a p i d l y  as compared 
to  t h e  same b io lo g i c a l  com p lex i t i e s  and p rocesses  in  th e  more 
temperate  a r e a s .
Land c l e a r i n g ,  caused by expansion o f  l a n d -u s in g  technology ,  
causes  in c reased  e ro s io n  and d e s t r u c t i o n  and /o r  e x t i n c t i o n  o f  both 
p l a n t  and animal s p e c i e s .  According t o  Crosson (1983) ,  t h e r e  i s  not a 
f i rm  b a s i s  f o r  p r o j e c t i n g  th e  f u t u r e  impact o f  l a r g e - s c a l e  land  
c l e a r i n g  because o f  l i m i t e d  knowledge o f  s p e c ie s  e x t i n c t i o n s  and i t s
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s i g n i f i c a n c e  to  human w e l fa re .  However, s in ce  s p ec ie s  e x t i n c t i o n  i s  
an i r r e v e r s i b l e  even t ,  t h e r e  should be cause f o r  concern.
Category I I I  c o u n t r i e s
Ind ia ,  China,  and Indonesia  a re  t y p i c a l  ca tegory  I I I  c o u n t r i e s .
At p re s en t  th e se  c o u n t r i e s  a re  us ing r e l a t i v e l y  l e s s  energy, 
f e r t i l i z e r ,  and water  per person in a g r i c u l t u r e  as compared to  the  
U.S. The l im i t e d  use o f  t h i s  modern technology sugges ts  r e l a t i v e l y  
high p o te n t i a l  f o r  inc reased  p r o d u c t i v i t y  us ing technology. Due to  
popu la t ion  p re s su re s  which have enhanced the  s c a r c i t y  o f  a r a b le  land ,  
governments o f  th e se  c o u n t r i e s  pe rce ive  t h a t  f u t u r e  a g r i c u l t u r a l  
development must r e l y  on modern la nd -sav ing  t e c h n o lo g ie s .  Ris ing 
energy p r i c e s  w i l l  inc rease  the  value o f  human l a b o r  and bu l locks  
r e l a t i v e  to  t r a c t o r s  in ca tegory  I I I  c o u n t r i e s ,  which w i l l  slow down 
t h e i r  tech n o lo g ica l  path toward mechanizat ion (Crosson, 1983).
Category I I I  c o u n t r i e s  w i l l  be most vu ln e rab le  to  environmental  
damages. Erosion in th e se  c o u n t r i e s  a l r ead y  i s  s e r i o u s .  In the  
Himalayan f o o t h i l l s  and Mexico, f o r  example, the  cont inued spread o f  
i r r i g a t i o n  and the  r a p id ly  r i s i n g  per  acre  use o f  ag r ichem ica ls  
implies  in c re a s in g  t h r e a t s  to  th e  environment (Crosson, 1983). Much 
of  the  e ros ion  t h r e a t  in ca tegory  I I I  c o u n t r i e s  i s  due to  overgrazing  
o f  animals ,  th e  p la n t in g  o f  crops on s teep  s lopes  and the  c u t t i n g  o f  
t r e e s  and bushes f o r  f u e l .  The spread o f  land -sav ing  t e ch n o lo g ie s  in 
ca tegory  I I I  c o u n t r i e s  w i l l  help to  r e s t r a i n  e ros ion  due to  crop 
product ion  but w i l l  have l i t t l e  impact on t h a t  r e s u l t i n g  from 
overgrazing  and d e f o r e s t a t i o n .
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The environmenta l  damage o f  chem ica ls  in  c a te g o ry  I I I  c o u n t r i e s  i s  
l i k e l y  t o  be more seve re  in t h e s e  c o u n t r i e s  than  in  any o t h e r s .  The 
environmenta l  impacts o f  i r r i g a t i o n  in c lu d e ,  in  a d d i t i o n  t o  s o i l  and 
w a te r  s a l i n i t y ,  impacts on p u b l i c  h e a l t h  ( sp read  o f  m a la r i a  and 
s c h i s t o s o m i a s i s ) ,  and e c o lo g i c a l  e f f e c t s  on t h e  l a r g e  r e s e r v o i r  
sy s te m s .
Category  IV C oun t r ie s
Western Europe f i t s  t h e  p r o f i l e  o f  c a te g o ry  IV c o u n t r i e s .  P re se n t  
t e c h n o l o g ie s  in Western Europe a re  h ig h ly  l a n d - s a v i n g .  The high 
f e r t i l i z e r  a p p l i c a t i o n  p e r  ac re  in  Western Europe s u g g es t s  t h a t  
a g r i c u l t u r a l  p r o d u c t i v i t y  i s  low g iven  t h e  s c a r c i t y  o f  l a n d ,  a l though 
c o n s id e r in g  t h e  s c a r c i t y  o f  land and high energy p r i c e s ,  fa rm ers  w i l l  
s t i l l  f a v o r  land s a v i n g - t e c h n o l o g i e s .  Fu ture  use o f  l a n d - s av in g  
t e c h n o l o g i e s ,  however, w i l l  focus  on ways t o  i n c r e a s e  t h e  e f f i c i e n t  
use o f  f e r t i l i z e r ,  such as more t im e ly  a p p l i c a t i o n s  o f  f e r t i l i z e r  and 
use o f  n i t r i f i c a t i o n  i n h i b i t o r s  t o  reduce  n i t r o g e n  l o s s e s  (Crosson, 
1983).  The r e l a t i v e  abundance o f  animal manure may in a l l  p r o b a b i l i t y  
i n c r e a s e  t h e  f e a s i b i l i t y  o f  o rg an ic  fa rming in  Western Europe.
Environmental  damage o f  a g r i c u l t u r e  in  c a t e g o r y  IV c o u n t r i e s  i s  
small in  comparison w i th  environmenta l  damages in c o u n t r i e s  in  the  
o t h e r  t h r e e  c a t e g o r i e s .  Research on th e  e f f e c t s  o f  f e r t i l i z e r  and on 
ground and s u r f a c e  w a te r s  in  Europe i n d i c a t e s  t h a t  c rop p ro d u c t io n  
problems r e l a t e d  t o  e r o s io n  and a g r i c u l t u r a l  chem ica ls  a r e  o f  l i t t l e  
concern  in  Western Europe (Crosson,  1983).  S ince  t h e  a g r i c u l t u r e  o f  
t h i s  reg ion  i s  no t  expec ted  to  e x p e r i en c e  a major change in e i t h e r  
techno logy  and o r  p ro d u c t io n  over  t h e  nex t  decade o r  so ,  t h e r e  i s
38
l i t t l e  reason to  be l ieve  t h a t  environmental  damages w i l l  become 
se r io u s  (Crosson, 1983).
To promote s u s ta in a b le  a g r i c u l t u r a l  development g lo b a l ly  i t  i s  
important t h a t  policymakers ,  educa tors  and ex p er t s  in a g r i c u l t u r a l  
development a re  f a m i l i a r  with the  p re sen t  r e s ea rc h ,  technology, and 
environmental  c o n d i t io n s  be fo re  p lanning a g r i c u l t u r a l  programs. Using 
Crosson 's  approach t o  d i f f e r e n t i a t e  problems t h a t  c o u n t r i e s  a re  fac ing  
in t h e i r  a g r i c u l t u r a l  development could a id  U.S. program o f f i c e r s  to  
focus  on th e  i n t e r a c t i o n s  among re so u rc e s ,  technology, and environment 
in a g r i c u l t u r a l  systems, and on t h e i r  consequences f o r  long- term 
a g r i c u l t u r a l  development. S p e c i f i c a l l y ,  i s su es  addressed  in Crosson 's  
model inc lude  the  r e l a t i o n s h i p  among techno log ica l  o p t io n s ,  resource  
l i m i t a t i o n s ,  environmental  consequences o f  c u l t i v a t i o n  and t h e i r  
r e l a t i v e  importance in enhancing s o i l  p r o d u c t iv i t y ,  conse rva t ion  and 
ensurance of  long-term s u s t a in a b le  a g r i c u l t u r a l  p roduc t ion .
Synopsis o f  the  L i t e r a t u r e  Review
In scanning the  l i t e r a t u r e  review i t  i s  ev iden t  t h a t  the  
in c re a s in g  growth o f  popula t ion  i s  i n t e n s i f y i n g  p re s su re  on land  and 
i s  r e q u i r in g  more i n te n s iv e  c u l t i v a t i o n .  The p re s su re  on land ,  
fur thermore ,  i s  accentuated  by the  r e l a t i v e  s c a r c i t y  o f  o th e r  
resources  such as w a ter ,  energy and f e r t i l i z e r .  During th e  p a s t  
severa l  decades t h e r e  has been a s i g n i f i c a n t  in c re a se  in a g r i c u l t u r a l  
production  due to  t e chno log ica l  advances.  While th e  new techno log ies  
have led to  inc reased  use o f  input  f a c t o r s  they  a l s o  have t r i g g e r e d  
environmental d eg rada t ion .
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The environmental impact o f  technology in in t e n s iv e  a g r i c u l tu re  is  
one o f  the  more c r i t i c a l  i ssues  o f  s u s ta in ab le  a g r i c u l t u r e .  The 
technology s e lec ted  fo r  a g r i c u l tu ra l  production i s  charac te r ized  by 
le v e l s  o f  inputs  and c u l t i v a t io n  p r a c t i c e s ,  determines a g r i c u l tu ra l  
output ,  and a f f e c t s  the  q u a l i ty  o f  so i l  and water .  For example, some 
degree o f  so i l  e rosion and changes in so i l  chemistry u sua l ly  are 
assoc ia ted  with crop product ion.  As a consequence,  the  fu tu re  
p ro d u c t iv i ty  o f  so i l  thus i s  a f fe c t ed .  These changes,  although slow 
in na tu re ,  continue un t i l  the  time they suddenly become a major 
concern. Yet these  concerns have to be balanced by concerns fo r  
resource u t i l i z a t i o n  and a v a i l ab le  technologies  and a ssoc ia ted  co s t s .
When d iscuss ing  a g r i c u l tu ra l  development, then,  i t  i s  imperative 
t h a t  one desc r ibe  an in t e r a c t i v e  system where adjustments are  taking 
place continuously .  In the  long run,  poss ib le  new technolog ies  and 
na tura l  re sources  wil l  become in c reas ing ly  important .  Resources and 
technology can not be separa ted but must be in t e g ra t e d .  The choice 
and sometimes the  development of  the technologies  i s  a f fec ted  by 
resource  a v a i l a b i l i t y .  However, each technology in tu rn  exer ts  
s p e c i f i c  environmental e f f e c t s  on a t  l e a s t  two of  the  primary 
r e s o u rc e s - - s o i l  and water.  This feedback r e l a t i o n s h i p  i s  o f  primary 
importance i f  s u s ta in ab le  a g r i c u l tu re  i s  to be a t t a i n a b l e  as an 
o b je c t iv e .
Crosson 's  theory  descr ibes  the  a g r i c u l tu r a l  development s t a t u s  
o f  twelve se lec ted  countr ies  in various  c o n t in e n ts .  He d iscusses  and 
eva lua te s  t h e i r  a g r i c u l tu r a l  development in terms of  a g r i c u l tu r a l  
p ro d u c t iv i ty  and land p o te n t i a l .
CHAPTER I I I  
Research Methodology 
The p a r t i c i p a n t s  o f  t h i s  s tudy were t h e  T i t l e  XII program 
o f f i c e r s ,  who a re  r e s p o n s ib l e  f o r  p lanning  and implementing programs 
in  i n t e r n a t i o n a l  a g r i c u l t u r a l  development in Land Grant U n i v e r s i t i e s  
in  t h e  United S t a t e s .  The o v e ra l l  purpose o f  t h i s  s tudy  was to  f in d  
out how t h e s e  in d iv id u a l s  pe rce ived  s u s t a i n a b l e  a g r i c u l t u r e  and 
a g r i c u l t u r a l  p roduc t ion  systems as proposed by Crosson. S p e c i f i c a l l y ,  
the  i s su e s  addressed were (1) v a l i d a t i o n  o f  C rosson 's  c a t e g o r i e s  o f  
a g r i c u l t u r a l  systems based on a g r i c u l t u r a l  p r o d u c t i v i t y  and land 
p o t e n t i a l ,  (2) d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e  by program 
o f f i c e r s ,  (3) t h e i r  ideas  on im por tan t p r a c t i c e s  f o r  s u s t a i n a b l e  
a g r i c u l t u r e  and (4) promoting s u s t a i n a b l e  a g r i c u l t u r e .
This  s tudy was d e s c r i p t i v e  in n a tu r e .  This  c h a p te r  d e s c r ib e s  the  
p rocedures  and methods used in  t h e  s tudy in  t h e  fo l lowing  o rd e r :  
d e s c r i p t i o n  o f  the  p o p u la t io n ,  in s t r u m e n ta t io n ,  c o l l e c t i o n  o f  d a t a ,  
and d a ta  a n a l y s i s .
Popula t ion
The t a r g e t  popu la t ion  used f o r  t h i s  s tudy was th e  T i t l e  XII 
c o o rd in a to r s  a t  the  Land Grant Col leges  in t h e  United S t a t e s  whose 
r e s p o n s i b i l i t i e s  inc luded c o o rd in a t in g  a g r i c u l t u r a l  a c t i v i t i e s  in 
i n t e r n a t i o n a l  development on a d a i l y  b a s i s .  In o rd e r  t o  i d e n t i f y  
i n d i v i d u a l s  who were t h e  T i t l e  XII c o o rd in a to r s  a t h r e e - s t e p  approach 
was under taken .  The f i r s t  phase o f  t h i s  approach c o n s i s t e d  o f  the  
com pila t ion  o f  a r e p r e s e n t a t i v e  l i s t  which con ta ined  a l l  U.S. T i t l e  
XII c o o r d i n a t o r s '  names, phone numbers, and add re sses  a t  t h e  Land
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Grant Colleges .  This l i s t  was compiled from informat ion ga thered from 
the  Board of  I n te rn a t io n a l  Food and A g r icu l tu ra l  Development (BIFAD), 
the  Consortion f o r  In te rn a t io n a l  Development (CID), and the  South 
Eastern Consortion f o r  In te rn a t io n a l  Development (SECID)
Steps two and th re e  were undertaken t o  minimize frame e r r o r .  In 
the  second s tep  the  compiled l i s t  con ta in ing  the  names o f  166 T i t l e  
XII in d iv id u a l s  was submitted t o  p r o f e s s io n a l s  f a m i l i a r  with  these  
persons and t h e i r  r e s p o n s i b i l i t i e s .  They were the  Executive D irec to r  
of  the  Board f o r  In te rn a t io n a l  Food and A g r icu l tu ra l  Development 
(BIFAD) and the  A ss i s t a n t  D irec to r  o f  I n te rn a t io n a l  Programs a t  
Louisiana S ta t e  U nive rs i ty .  These p r o f e s s io n a l s  confirmed t h a t  the  
l i s t  compiled by the  re sea rch e r  rep resen ted  the  T i t l e  XII 
c o o r d i n a t o r s / r e p r e s e n t a t i v e s ,  so no changes were necessa ry .
In the  t h i r d  and f in a l  approach a cover l e t t e r  (Appendix A) was 
mailed to  each person on the  l i s t .  An enclosed form requested  address 
c o r r e c t i o n s ,  o r  the  name and address of  the  T i t l e  XII program o f f i c e r  
in case  the  person contac ted was not the  T i t l e  XII program o f f i c e r .
The addressees  were asked to  r e tu rn  the  completed form by mail o r  fax.  
A dd i t io n a l ly ,  the  in d iv id u a ls  to  whom t h i s  two-page l e t t e r  were sent 
were t o ld  t h a t  they would be rece iv ing  a survey in a subsequent 
communication and t h a t  t h e i r  p a r t i c i p a t i o n  in t h i s  survey was 
reques ted .
Of the  166 two-page l e t t e r s  (Appendix A) t h a t  were faxed to  the  
T i t l e  XII c o o rd in a to r s ,  a t o t a l  o f  55 responses  were sen t  back to  the  
r e sea rc h e r  with the  requested in format ion .  The m a jo r i ty  (45) o f  these  
responses  were faxed back to  the  r e s ea rc h e r .  Ten o f  the  respondents
p r e f e r r e d  t o  mail in  t h e  r e q u e s te d  in fo r m a t io n .  Nine responden ts  
l i s t e d  reasons  why th e y  would no t  p a r t i c i p a t e  in t h i s  s tudy .  There 
were two major reasons  why t h e s e  i n d i v i d u a l s  d id  no t  wish t o  
p a r t i c i p a t e  in  t h i s  s tu d y .  Five o f  t h e  n ine  s a i d  t h e y  d id  no t  have 
th e  e x p e r t i s e  in i n t e r n a t i o n a l  a g r i c u l t u r e .  The r e s t  o f  th e  
re sponden ts  s a id  t h e  Land Grant Co l leges  with which they  were 
a f f i l i a t e d  were not a c t i v e l y  involved  in i n t e r n a t i o n a l  a g r i c u l t u r a l  
development .  Based on t h e  s t e p s  under taken  t o  minimize frame e r r o r ,  
t h e  a c c e s s i b l e  po p u la t io n  o f  t h i s  s tudy  was found t o  c o n s i s t  o f  157 
i n t e r n a t i o n a l  program o f f i c e r s  who were lo c a t e d  a t  t h e  Land Grant 
U n i v e r s i t i e s  a c ro s s  t h e  U.S.
In s t ru m e n ta t io n
The l i t e r a t u r e  d id  no t  i n d i c a t e  t h e  e x i s t e n c e  o f  q u a n t i t a t i v e  
s c a l e s  d e a l i n g  with p e r c e p t io n s  conce rn ing  a g r i c u l t u r a l  systems and 
s u s t a i n a b i l i t y .  An in s t rum en t  in t h e  form o f  a q u e s t i o n n a i r e  was 
des igned  by t h e  r e s e a r c h e r  a f t e r  rev iewing  t h e  l i t e r a t u r e .
The q u e s t i o n n a i r e  (Appendix B) c o n s i s t e d  o f  t h r e e  p a r t s .  P a r t  I 
was des igned t o  g a th e r  in fo rm a t io n  on p e r c e p t i o n s  o f  program o f f i c e r s  
r e g a rd in g  t h e  placement o f  a g r i c u l t u r a l  systems o f  s p e c i f i c  c o u n t r i e s  
i n to  c a t e g o r i e s  as  hypo thes ized  by Crosson in  1983. The f i r s t  
q u e s t io n  on t h e  survey was des igned  as a c losed-ended  q u e s t i o n .  
S ix teen  c o u n t r i e s  were l i s t e d  in t h i s  i tem; twelve  o f  th e se  c o u n t r i e s  
were taken  from C rosson 's  p u b l i c a t i o n  (1983) and fo u r  c o u n t r i e s  
(Colombia, Z a i r e ,  Morocco and Nicaragua) fu n c t io n ed  as d i s t r a c t o r s  in 
th e  l i s t  and were no t  analyzed  in  t h i s  s tu d y .  Respondents were asked
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to  p lace  each o f  th e se  c o u n t r i e s  in one o f  fou r  c a t e g o r i e s  as 
desc r ibed  by Crosson:
I .  Low P r o d u c t iv i ty  Po ten t ia l /H igh  Land P o te n t i a l  
I I .  High P r o d u c t iv i ty  P o ten t ia l /H ig h  Land P o ten t ia l  
I I I .  High P r o d u c t iv i ty  Po tentia l/Low Land P o ten t ia l  
IV. Low P r o d u c t iv i ty  Po tentia l/Low Land P o te n t i a l  
Included with t h i s  i tem was a p r o f i l e  o f  each o f  th e  fou r  c a t e g o r i e s ,  
which were intended t o  f a m i l i a r i z e  program o f f i c e r s  with them. The 
d e s c r i p t i o n s  used in t h i s  study were taken from Crosson 's  theo ry .
Three s e c t io n s  of  Pa r t  I I  o f  th e  q u e s t io n n a i r e  ga thered  
in format ion  on program o f f i c e r s '  p e rcep t ions  o f  s u s t a in a b le  
a g r i c u l t u r e ,  t h e i r  p e rcep t ions  o f  s e l e c t e d  s u s t a i n a b l e  a g r i c u l t u r a l  
p r a c t i c e s  and t h e i r  opin ions  o f  a c t i o n s  they considered  most important 
t o  promote s u s t a in a b le  a g r i c u l t u r e .
There were two s e c t io n s  in t h i s  p a r t  o f  th e  q u e s t io n n a i r e  t h a t  
used L ik e r t - t y p e  s c a l e s .  In the  f i r s t  s e c t io n  the  program o f f i c e r s  
were given 19 s ta tem ents  regard ing  s u s t a in a b le  a g r i c u l t u r a l  p r a c t i c e s .  
They were asked to  i n d i c a t e  the  importance o f  each o f  those  p r a c t i c e s  
to  s u s t a i n a b l e  a g r i c u l t u r e  on a fo u r - p o in t  L ik e r t - t y p e  s c a l e ,  ranging 
from one, not impor tant ,  t o  fo u r ,  very impor tant .
In the  second s ec t io n  o f  p a r t  I I ,  program o f f i c e r s  were asked to  
i n d i c a t e  t h e i r  agreement with twelve s ta tem en ts  r e l a t e d  to  promoting 
s u s t a i n a b l e  a g r i c u l t u r e .  The respondents  were asked to  r a t e  t h e i r  
agreement with th e  twelve s ta tem en ts  on a f i v e - p o i n t  L i k e r t - ty p e  
s c a l e ,  ranging from one to  f i v e ,  with one in d i c a t in g  s t rong  agreement 
and f i v e  in d i c a t in g  s t rong  disagreement.
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The t h i r d  s e c t i o n  in  p a r t  I I  c o n s i s t e d  o f  a c h e c k l i s t  with  n ine  
i tem s .  This  s e c t i o n  was des igned  to  d e f i n e  s u s t a i n a b l e  a g r i c u l t u r e  as 
p e rce iv ed  by program o f f i c e r s .  The d e f i n i t i o n s  used in  t h e  c h e c k l i s t  
were o b ta in e d  from c u r r e n t l y  used d e s c r i p t i o n s  o f  s u s t a i n a b l e  
a g r i c u l t u r e  in t h e  e x i s t i n g  l i t e r a t u r e .  This  p a r t  o f  th e  
q u e s t i o n n a i r e  a l s o  con ta in ed  one open-ended q u e s t i o n  on t h e  d e f i n i t i o n  
o f  s u s t a i n a b l e  a g r i c u l t u r e .  This  open-ended q u e s t i o n  gave responden ts  
a chance t o  supply  new d e f i n i t i o n s  o r  terms a s s o c i a t e d  w i th  t h e i r  
' b e s t '  r a t e d  d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e .
P a r t  I I I  o f  t h e  q u e s t i o n n a i r e  g a th e red  demographic d a t a .  This 
s e c t i o n  c o n s i s t e d  o f  open-ended q u e s t io n s  and c h e c k l i s t s .  The 
q u e s t i o n s  on th e  q u e s t i o n n a i r e  were developed to  d e te rm ine  program 
o f f i c e r s '  age;  whether  o r  no t  they  had been a Peace Corps V olun teer  or 
had been a f f i l i a t e d  with  s i m i l a r  o r g a n i z a t i o n s ;  t h e  number o f  y e a r s  
they  had l i v e d  o v e r s e a s ;  and in fo rm at ion  r e g a rd in g  t h e i r  f i e l d  
e x p e r i e n c e s ;  and th e  t a s k s  they  were perform ing in  t h e i r  jo b s  a t  t h e  
t ime o f  t h e  s tu d y .  One q u e s t i o n  in  t h e  demographic component involved 
a L i k e r t - t y p e  s c a l e  in  which re sponden ts  were asked to  r a t e  t h e i r  
a b i l i t y  t o  speak languages  o t h e r  than  E ng l i sh ,  u s ing  a ze ro  t o  t h r e e  
s c a l e  with  zero  being i n a b i l i t y  t o  speak t h e  language and t h r e e  being 
e x c e l l e n t  a b i l i t y .  The l a s t  two q u e s t io n s  sought  in fo rm a t io n  on how 
much t ime re sponden ts  spen t  in  a d m i n i s t r a t i v e ,  r e s e a r c h ,  t e a c h in g ,  
c o n s u l t i n g  and o t h e r  t a s k s ;  and on program o f f i c e r s '  i n t e r n a t i o n a l  
work e x p e r i en c e s  in c lu d in g  le v e l  a t  which th e y  worked, c o u n t r y ( i e s )  
v i s i t e d ,  y e a r ( s )  v i s i t e d ,  major ty p e s  o f  f i e l d  e x p e r i en c e s  performed, 
and le n g th  o f  t ime spen t  in  co u n t ry .
45
The in s t r u m e n t ' s  c o n ten t  v a l i d i t y  was a s se ssed  by a panel 
c o n s i s t i n g  o f  t e n  f a c u l t y  members a t  Louisiana S t a t e  U n iv e r s i ty  in  the  
School o f  Vocational Education,  and th e  Departments o f  Agronomy, 
A g r i c u l tu r a l  Economics, Entomology, and Socio logy; seven g radua te  
s tu d e n t s  with i n t e r e s t  in i n t e r n a t i o n a l  development;  and th e  Executive 
D i r e c to r  o f  th e  Board o f  I n t e r n a t i o n a l  Food and A g r i c u l tu r a l  
Development.
The ins t rum ent  was f i e l d  t e s t e d  with f i f t e e n  f a c u l t y  members 
chosen from the  A g r i c u l tu ra l  Center  a t  th e  Louis iana  S t a t e  U n iv e r s i ty .  
These in d iv id u a l s  had exper iences  in i n t e r n a t i o n a l  development but 
were not T i t l e  XII r e p r e s e n t a t i v e s .  The primary purpose o f  th e  f i e l d  
t e s t  was t o  check th e  format o f  t h e  q u e s t i o n n a i r e  f o r  c l a r i t y  o f  
s ta t em en ts  and terms and ease  o f  answering th e  q u e s t io n s  so t h a t  the  
c o n ten t  v a l i d i t y  o f  th e  q u e s t i o n n a i r e  could  be i n c re a s e d .  A ppropr ia te  
changes sugges ted by th e  f i e l d  t e s t  responses  were i n c o rp o ra te d  in to  
t h e  r e s e a rc h  in s t rum en t .
Data C o l l e c t i o n
The q u e s t i o n n a i r e ,  inc lud ing  cover l e t t e r  ( see  Appendix B) and 
stamped, addressed r e t u r n  envelope ,  were mailed to  t h e  program 
o f f i c e r s  on August 12, 1990. On September 4, 1990 a reminder p os tca rd  
(Appendix C) was mailed t o  nonrespondents  to  encourage re sponse .  On 
September 18-20, 1990, te lephone  c a l l s  were made t o  nonrespondents  to  
encourage re sponse .  On September 21, 1990 a second package inc lud ing  
t h e  q u e s t i o n n a i r e ,  r e t u r n  envelope and cover  l e t t e r  was mailed to  
nonrespondents .
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Of 157 people who were mailed q u e s t io n n a i r e s ,  103 responded 
r e s u l t i n g  in a 56.8% response r a t e .  Only 92 o f  th e se  responses  were 
usab le ,  g iv ing  a usab le  response r a t e  o f  58.6%. Because the  r e tu rn  
r a t e  was below the  predetermined accep tab le  response r a t e  o f  85%, a 
te lephone follow-up o f  the  nonrespondents was conducted. I t  was 
decided by the  r e s ea rc h e r  before  the  execution o f  the  te lephone 
followup t h a t  a random sample of  27 (50% o f  54) o f  the  nonrespondents 
would be inte rv iewed by phone. Three a ttempts  were made per person a t  
d i f f e r e n t  t imes o f  the  day dur ing the  scheduled in te rv iew  week. I f  
th e  person t a r g e t e d  was not reached by th e  t h i r d  a t tempt ,  th e  person 
was rep laced  by another randomly s e lec ted  nonrespondent.  These 
te lephone in te rv iews  were conducted dur ing the  week o f  October 8 
through October 15, 1990. Eventually  a l l  54 o f  the  nonrespondents 
were used as planned in the  sampling with replacement procedure.  Even 
a f t e r  th re e  a t tempts  to  con tac t  a l l  54, only 21 were reached.
Since the  q u es t io n n a i r e  o r i g i n a l l y  was designed as a mail 
q u e s t i o n n a i r e ,  the  te lephone p a r t i c i p a n t s  were asked to  respond only 
t o  a sample o f  22 o b je c t iv e  i tems. Usable responses  were obta ined 
from 21 of  the  27 persons needed f o r  the  nonrespondent sample (77.8%). 
To e s t a b l i s h  whether or not mail respondents  were s im i l a r  t o  the  
nonrespondents in  the  s tudy i t  was decided a p r i o r i  t h a t  the  
respondents  would be considered d i f f e r e n t  from the  nonrespondents i f  
s i g n i f i c a n t  d i f f e r e n c e s  e x i s t ed  f o r  four  or  more o f  the  22 i tems.
Based on c h i - squa re  t e s t s  fo r  four o f  the  22 i tems,  and on c a lc u l a t e d  
Wilcoxon-Mann-Whitney t - t e s t s  f o r  18 i tems,  only one i tem d i f f e r e d  
( r e f e r  to  Appendix D, Tables D-l to  D-5).  I t  should be noted t h a t  one
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o f  t h e  f o u r  c h i - s q u a r e  an a ly se s  was conducted with  two c e l l s  having 
l e s s  th a n  f i v e  o b s e r v a t i o n s .  I t  was concluded t h a t  th e  r e sponden ts  o f  
th e  s tudy  were not d i f f e r e n t  from t h e  nonresponden ts ,  so th e  
no n re sp o n d en ts '  d a t a  were d i s c a r d e d .
The s t a t i s t i c a l  an a ly se s  conducted f o r  t h i s  s tudy  were based on 
t h e  92 u sab le  mail q u e s t i o n n a i r e  r e sp o n se s .  Table  I r e p o r t s  t h e  d a te s  
and o t h e r  in fo rm a t ion  about the  v a r io u s  d a t a  c o l l e c t i o n  e f f o r t s .
Table  1 
Response Rate
Q u e s t io n n a i r e  re sponse  r a t e
C o l l e c t i o n  e v en ts Number Usable Not usab le
I n i t i a l  m a i l i n a  
August 12, 1990
157 34 2
Pos t  Card m a i l in a  






Second m a i l in a  
September 21,  1990 25 0 0
Tota l  number o f  surveys  
r e c e iv e d  by mail
92 11
N ote . N = 157.
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Data Analysis
Objec t ive  1
1. D esc r ip t iv e  s t a t i s t i c s  were used to  d e sc r ib e  program o f f i c e r s '  
age,  t h e i r  sex,  leve l  o f  educa t ion ,  i n t e r n a t i o n a l  f i e l d  exper iences ,  
number o f  years  l iv e d  overseas ,  a rea  o f  s p e c i a l i z a t i o n ,  language 
p r o f i c i e n c y ,  whether o r  not  they  had been a Peace Corps Volunteer ,  
a f f i l i a t i o n  with o th e r  g r a s s r o o t s  o rg a n iz a t io n s  o th e r  than the  Peace 
Corps, th e  percentages  o f  t ime they devoted to  t h e i r  p r e s en t  t a s k s ,  
and types  o f  i n t e r n a t i o n a l  f i e l d  exper iences .
O bjec t ive  2
D esc r ip t ive  s t a t i s t i c s  were used to  d e sc r ib e  program o f f i c e r s '  
placement o f  twelve s e l e c t e d  c o u n t r i e s  in Crosson 's  model.
O bjec t ive  3
D esc r ip t iv e  s t a t i s t i c s  were used t o  e s t a b l i s h  whether o r  not 
Crosson 's  th eory  o f  p r o d u c t iv i t y  p o t e n t i a l  and land 
p o t e n t i a l  was v a l i d .  For the  v a l i d a t i o n  procedure a c r i t e r i o n  of  
agreement was e s t a b l i s h e d  (See ch ap te r  3 ) .
Object ive  4
Cramer's  contingency c o e f f i c i e n t  V was c a lc u l a t e d  to  determine 
whether o r  not program o f f i c e r s '  placement o f  s e l e c te d  c o u n t r i e s  in 
c a t e g o r i e s  I I  and I I I  was independent o f  (a) t h e i r  most r e c e n t  types  
o f  i n t e r n a t i o n a l  f i e l d  exper ience ,  and (b) work l e v e l s  during t h e i r  
most r e c e n t  i n t e r n a t i o n a l  f i e l d  exper ience .
Objec t ive  5
D esc r ip t iv e  s t a t i s t i c s  were used t o  d e f ine  s u s t a in a b le  a g r i c u l t u r e  
as perce ived  by program o f f i c e r s .
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Objective  6
D esc r ip t ive  s t a t i s t i c s  were used to  desc r ibe  th e  degree of 
importance o f  p r a c t i c e s  to  su s ta in a b le  a g r i c u l tu r e  as perceived by 
program o f f i c e r s .
Object ive  7
A sca le  o f  p r a c t i c a l  s ig n i f i c a n c e  was e s t a b l i sh e d  to  determine i f  
d i f f e r e n c e s  e x i s t ed  in perceived importance o f  s e le c ted  p ra c t i c e s  
according to  whether o r  not respondents had (a) i n t e rn a t io n a l  
g ra s s ro o t s  exper ience ,  (b) type o f  f i e l d  experiences  acquired during 
t h e i r  most recen t  in te rn a t io n a l  f i e l d  exper ience,  (c) and work l e v e l s  
during t h e i r  most recen t  in t e r n a t i o n a l  f i e l d  exper ience.
Objective  8
D esc r ip t ive  s t a t i s t i c s  were used to  desc r ibe  the  opinions o f  
p a r t i c i p a n t s  on ac t io n s  perceived important to  the  promotion of  
s u s ta in a b le  a g r i c u l t u r e .
CHAPTER IV 
Resu l ts  and Discussion
The purpose of  t h i s  ch ap te r  i s  to  p re s en t  the  d a ta  and exp la in  the  
f in d in g s  which are  organized according to  th e  e ig h t  o b j e c t iv e s  o f  the  
s tudy.
Object ive  1
The f i r s t  o b j e c t iv e  of  t h i s  study was to  d e sc r ib e  program 
o f f i c e r s '  demographic c h a r a c t e r i s t i c s  inc lud ing  (a) age,  (b) sex,  (c) 
l eve l  o f  educa t ion ,  (d) f i e l d  exper iences ,  (e) number o f  year s  l iv e d  
ove rseas ,  ( f )  a rea  o f  s p e c i a l i z a t i o n ,  (g) language p r o f i c i e n c y ,  (h) 
whether o r  not they had been a Peace Corps Volunteer ,  ( i )  t h e i r  
a f f i l i a t i o n  with g r a s s r o o t s  o rg a n iz a t io n s  o th e r  than Peace Corps,  ( j )  
the  pe rcen tages  o f  t ime they devoted to  t h e i r  p re s en t  t a s k s ,  and (k) 
types  o f  i n t e r n a t i o n a l  f i e l d  exper iences  gained .
The ages o f  the  92 responding in d iv id u a l s  whose r e s p o n s i b i l i t i e s  
included coo rd in a t in g  T i t l e  XII a g r i c u l t u r a l  a c t i v i t i e s  on a d a i l y  
b a s i s ,  ranged from 31 to  69, with an average age o f  52 years  
(see  Table 2 ) .  The respondents  were put in to  fou r  groups by age.  The 
l a r g e s t  group (41.3%) were in t h e i r  50s and about one t h i r d  (34.8%) 
were in t h e i r  40s.
Of th e  92 p a r t i c i p a n t s  in th e  s tudy,  89 (96.7%) were males,  while  
only t h r e e  (3.3%) were females.  The m a jo r i ty  o f  the  respondents  
(89.1%) had a t t a i n e d  a Doctor o f  Philosophy degree  as t h e i r  h ig h e s t  
level  o f  educa tion  completed (see  Table 3 ) .  Eight (8.7%) o f  the  
respondents  he ld  a M as te r ' s  degree .
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T a b l e  2
Aae o f  Respondents (N = 92)
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Years o f  age n %





Note . M = 5 2 .1 ,  Range = 31-69
Table  3
Level o f  Education o f  Respondents (N = 92)
Level o f  ed u ca t io n  n %
Doctor o f  Philosophy 82 89.1
Doctor o f  Education 1 1.1
M a s t e r ' s  Degree 8 8 .7
B a c h e lo r ' s  Degree _1 1.1
Total  92 100.0
R esul ts  in Table 4 show t h a t  23 o f  the  92 respondents  (25%) 
i d e n t i f i e d  agronomy as t h e i r  a rea  o f  s p e c i a l i z a t i o n ,  whi le  18 
respondents  (19.5%) had s p e c ia l i z e d  in a g r i c u l t u r a l  economics. 
Table 4
Area o f  S p e c i a l i z a t i o n  o f  Respondents (N = 92)
Area n %
Agronomy 23 25.0
A g r ic u l tu ra l  economics 18 19.5
P lan t  p r o t e c t io n 9 9 . 8
A g r ic u l tu ra l  ex tens ion 8 8 . 7
Animal Science 7 7 . 6
Environmental sc ience 6 6 . 5
Education 5 5 . 4
Engineering sc ience 3 3 . 2
Adult education 2 2. 2
A g r ic u l tu ra l  education 2 2 . 2
Business 2 2 . 2
H o r t i c u l tu r e 2 2 . 2
A g r ic u l tu ra l  eng ineer ing 1
Chemistry 1
Food and N u t r i t io n 1
Language and l i t e r a t u r e 1
Popula tion sc ience _ l
Total 92 100.0
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Other a reas  of  s p e c i a l i z a t i o n  were in p lan t  p ro te c t io n  (9.8%), 
a g r i c u l t u r a l  extension (8.7%), animal sc ience  (7.6%), environmental 
sc ience  (6.5%), and educat ion (5.4%). Three or  fewer respondents  had 
sp e c ia l i z e d  in each of 10 o the r  a reas  (see  Table 4) .
The number of  years  l iv e d  overseas  by the  respondents ranged from
none to  37 years  (see Table 5) .  From ranges e s t a b l i s h e d  f o r  use in 
t a b l e  p re sen ta t io n  i t  was noted t h a t  26 o f  the  respondents  (28.3%) had
never l iv e d  overseas .  An equal number had l ived  abroad fo r  one to
th re e  y e a r s .  Twenty-one (22.8%) o f  the  respondents had l ived  ten  or 
more years  overseas .  Of those  who had l ived  overseas  (n = 66) ,  the  
mean number o f  years  l iv ed  overseas  was 8.03 (see Table 5) .
Table 5
Number o f  Years Respondents Lived Overseas (N = 92)
Years l iv e d  overseas n %
None 26 28.3
Less than one year 4 4.3
One to  th re e  years 26 28.3
Four t o  s ix  years 12 13.0
Seven to  nine years 3 3.3
Ten and more n 22.8
Total 92 100.0
Note. M = 8 .03 ,  n = 66 (Based on those  who had l ived  o ve rsea s ) .
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Spanish was th e  most commonly spoken language r e p o r t e d  by 
p a r t i c i p a n t s ,  fo llowed by French. However, fewer than h a l f  (38 o r  
41.8%) o f  the  92 responden ts  i n d i c a t e d  t h a t  they were competent in 
Spanish .  Nineteen (20.9%) s a i d  t h e i r  spoken leve l  o f  Spanish was 
f a i r ,  s i x  (6.6%) s a id  i t  was good and 13 (14.%) s a id  i t  was e x c e l l e n t  
(see  Table 6 ) .
Fewer than  one t h i r d  o f  t h e  responden ts  (30 or 33%) re p o r te d  
p r o f i c i e n c y  in French. Twenty (22.0%) s a id  t h e i r  spoken leve l  in 
French was f a i r ,  s i x  (6.6%) s a id  t h e i r  French was good, whi le  only 
fou r  (4.4%) sa id  t h e i r  French was e x c e l l e n t .  R esu l ts  in Table 6 a lso  
show t h a t  a t o t a l  o f  t e n  respondents  were capable  o f  speaking a t  l e a s t  
one o f  t h e  t h r e e  Eas t  Indian languages ,  Hindi,  Punjabi and Urdu.
Seven (6.2%) o f  the  92 responden ts  in t h i s  study had been Peace 
Corps V olun teers .  However, 47 responden ts  (51.5%) had ga ined  some 
i n t e r n a t i o n a l  g r a s s r o o t s  exper iences  with o r g a n iz a t i o n s  o t h e r  than the  
Peace Corps.
The most f r e q u e n t l y  named o rg a n iz a t i o n s  through which the  
respondents  had acqu ired  t h e i r  i n t e r n a t i o n a l  g r a s s r o o t s  exper iences  
were the  Food and A g r ic u l tu ra l  O rgan iza t ion  o f  t h e  United N a t ions ,  the  
O rgan iza t ion  o f  American S t a t e s  and th e  R o ck e fe l le r  Foundation (see  
Table 7 ) .
T a b le  6


















Spanish 54 19 6 13 0
58.2 20.9 6.6 14.3 —
French 61 20 6 4 1
67.0 22.0 6.6 4.4 —
East Indian: 81 1 3 6 1
(Hindi 89.0 1.1 3.3 6.6
Punjabi
Urdu)
Arabic 88 3 0 0 i
96.7 3.3 0.0 0.0 —
Chinese 89 2 0 0 1
97.8 2.2 0.0 0.0 —
Thai 89 2 0 0 1
97.8 2.2 0.0 0.0 —
German 90 I 0 0 1
98.9 0.0 0.0 —
Indonesian 90 1 0 0 I
98.9 0.0 0.0 —
Malaysian 89 1 0 0 2
97.8 X •  X 0.0 0.0 —
Pers ian 90 1 0 0 1
98.9 0.0 0.0 —
Swahili 90 1 0 0 I
98.9 0.0 0.0 —
Turkish 90 1 0 0 1
98.9 0.0 0.0
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T a b l e  7
O rgan iza t ions  With Which Respondents Gained I n t e r n a t i o n a l  F ie ld
Experiences  (N = 47)
O rg an iza t ion  n %
Food and A g r i c u l tu ra l  Organ iza t ion  10 12.5
o f  the  United Nations
O rg an iza t ion  o f  American S t a t e s  8 10.0
R o c k e fe l l e r  Foundation 8 10.0
Ford Foundation 7 8 .8
I n t e r n a t i o n a l  A g r i c u l tu ra l  Club 7 8 .8
United S t a t e s  Agency f o r  7 8 .8
I n t e r n a t i o n a l  Development
"VOAC" 7 8 .8
World Bank 7 8 .8
P a r tn e r s  o f  the  Americas 4 0 .5
Consortium f o r  I n t e r n a t i o n a l  2 2 .5
Development
American U n iv e r s i ty  in B e i ru t  1 1.3
Canadian Government 1 1.3
"CLADES" 1 1.3
"CLUSA" 1 1.3
" ICRISAT" 1 1.3
ISEC" 1 1.3
I n d i a ' s  A g r i c u l tu r a l  Department 1 1.3
I n t e r n a t i o n a l  Foundation f o r  Education 1 1.3
and S e l f  Help
( t a b l e  c o n t i n u e s !
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Organizat ion n %
In te rn a t io n a l  Rice Research Center 1 1.3
Kenya's Min is t ry  o f  A gr icu l tu re 1 1.3
"NRECA" 1 1.3
Venezuelan Extension Service 1 1.3
Zambia's Min is t ry  o f  A gr icu l tu re _1 1.3
Total 80 100.9
Note, Due to  rounding e r r o r ,  the  column t o t a l  did not add up 100%.
When asked how they spent t ime in t h e i r  c u r r e n t  p o s i t i o n s ,  the  
m a jo r i ty  of  the  p a r t i c i p a n t s  in t h i s  study (62.3%) repor ted  they spent 
th e  l a r g e s t  amount of t h e i r  time in a d m in is t r a t iv e  d u t i e s  (see  Table 
8 ) .  They a lso  spent time in teaching (16.6%) and resea rch  (11.4%). 
Only small amounts of  time were spent in c o n su l t in g ,  ex tens ion ,  and 
o th e r  t a s k s .
A t o t a l  o f  351 f i e l d  experiences  were repor ted  by 69 respondents .  
They repo r ted  the ac tua l  years  in which they acquired th e se ,  and 
ranges were e s t a b l i s h e d  fo r  t a b l e  p r e s e n ta t io n .  However no d a te s  were 
given f o r  14 o f  th e se  f i e l d  exper iences .  The da tes  f o r  the  remaining 
337 f i e l d  exper iences  are  shown in Table 9. The m a jo r i ty  (57.4%) of  
the  337 in t e r n a t io n a l  f i e l d  assignments f o r  which the  respondents  
r epor ted  da tes  took place  during the  years  o f  1981 through 1990. More 
than one four th  (27.3%) o f  the  in te rn a t io n a l  f i e l d  exper iences  were
acqu i red  by th e  respondents  dur ing  th e  decade o f  1971 through 1980 
( see  Table 9 ) .
Table 8
Percen t  o f  Time Spent in Dai ly Tasks bv Respondents in  T h e i r  P resen t
P o s i t i o n s  (N = 921
Area M SD
A d m in i s t r a t iv e 62.3 8.7
Teaching 16.6 2.4
Research 11.4 8 .8
Consul t ing 3 .3 6 .9
Extension 2.0 9.7
Other :
(B us iness ,  f u n d r a i s in g  
t r a v e l )
1.2 11.8
Table  9
Dates o f  ResDondents'  I n t e r n a t i o n a l  F ie ld  Experiences  (N = 69)
Dates i n t e r n a t i o n a l  f i e l d  








A t o t a l  o f  77 d i f f e r e n t  co u n t r ie s  were v i s i t e d  by the  respondents  
(see  Table 10). The Dominican Republic was th e  most f r e q u e n t ly  named 
country  in which the  respondents  had gained t h e i r  i n t e r n a t i o n a l  f i e l d  
exper iences  (18 or  5.3%). Other c o u n t r i e s  t h a t  were most f r e q u e n t ly  
v i s i t e d  by the  respondents  included Brazil  (14 or  4.1%), Kenya (11 or 
3.3%), China (10 o r  3.0%), Egypt (10 or  3.0%), Ind ia  (10 or 3.0%), and 
Niger (10 or  3.0%).
Respondents were asked what types  o f  t a s k s  they performed during 
t h e i r  i n t e r n a t i o n a l  f i e l d  ass ignments .  Of t h e  351 f i e l d  exper iences  
rep o r ted  two were not s p e c i f i c  in the  type  o f  t a s k  performed, so only 
349 were in d ic a ted  in Table 11. One hundred t h i r t y  one (37.6%) o f  the  
349 in t e r n a t i o n a l  f i e l d  exper iences  rep o r ted  d e a l t  with co n su l t in g  and 
assessment (see Table 11).
One hundred s ix  (30.4 %) o f  th e  f i e l d  exper iences  completed by the  
respondents  were a s so c ia te d  with a d m in i s t r a t i o n  and management. Other 
t a s k s  were in a g r i c u l t u r a l  ex tens ion ,  t e ach ing  in a formal educa t iona l  
s e t t i n g ,  re sea rch  and o th e r s .
In Table 12 i t  can be seen t h a t  most o f  t h e  i n t e r n a t i o n a l  f i e l d  
exper iences  gained by the  69 respondents  who worked abroad were 
performed a t  th e  na t iona l  (37.9%) and u n i v e r s i t y  (32.2%) l e v e l s .  Only 
16.5% o f  the  f i e l d  assignments were a t  th e  i n t e r n a t i o n a l  l e v e l .  Other 
l e v e l s  a t  which the  respondents  held ass ignments  abroad inc luded 
d i s t r i c t ,  and farm or  v i l l a g e .
T a b le  10
Countries  Program O ff i ce r s  V is i ted  Purina  Their  I n t e rn a t io n a l
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Fie ld  Experiences (N = 337)
Countr ies  n %
















A u s t r a l i a 6 1.8
Bangladesh 6 1.8
Hait i 6 1.8
f t a b l e  c o n t i n u e s l
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Countr ies  n %
Indonesia 6 1.8
P h i l l i p i n e s 6 1.8
Taiwan 6 1.8
Uganda 6 1.8
F i j i 5 1.5
Canada 5 1.5







N iger ia 4 1.2
Pakis tan 4 1.2
Peru 4 1.2
Portugal 4 1.2
S i e r r a  Leone 4 1.2
Tanzania 4 1.2
Tun is ia 4 1.2
Sudan 3 0.9
Benin 2 0.6
( t a b l e  c o n t i n u e s )
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Countr ies n %


















Nepal 2 0 .6
Nicaragua 2 0.6
Panama 2 0.6
Papua New Guinea 2 0.6
( t a b l e  c o n t i n u e s )
Countr ies n %
Paraguay 
Puerto  Rico 
Rwanda 
Senegal 











2 0 . 6
2 0 . 6
2 0 . 6
2 0 . 6
2 2.3
2 0 . 6
2 0 . 6
2 0 . 6
2 0 . 6
2 0 . 6
1 0.3
1 0 . 3
1 0 . 3
_1 0 . 3
337 100.0
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T a b le  11
Types o f  Tasks Performed Bv Respondents Pur ina  Their  In te rn a t io n a l  
Assignments (N = 69)
Types o f  ta sks n %
Consult ing and assessment 131 37.6
Admi n i s t r a t  i ve/management 106 30.4
A g r icu l tu ra l  extension 42 12.0
Teaching in a formal 




(F ie ld  t r i p ,  p r o je c t  development




Levels a t  Which Respondents Had Worked Purina Their  In te rn a t io n a l  
Fie ld  Experiences (N = 69)
Levels n %
National 133 37.9
U nivers i ty 113 32.2
In te rn a t io n a l 58 16.5
D i s t r i c t 24 6.8
Farm o r  v i l l a g e 23 6.6
Total 351 100.0
O bjec t ive  2
The second o b j e c t i v e  o f  t h i s  s tudy was t o  de termine  the  
p e rc e p t io n s  o f  respondents  rega rd ing  placement o f  c o u n t r i e s  in  
p r o d u c t i v i t y  p o t e n t i a l  and a g r i c u l t u r a l  land  p o t e n t i a l  c a t e g o r i e s  as 
hypothes ized  by Crosson in 1983. Based on h i s  exper iences  in 
i n t e r n a t i o n a l  a g r i c u l t u r a l  development,  Crosson t h e o r i z e d  fou r  
c a t e g o r i e s .  He c h a r a c t e r i z e d  A u s t r a l i a ,  Canada, and th e  United S t a t e s  
as c a tego ry  I c o u n t r i e s ;  A rgen t ina ,  B r a z i l ,  and th e  Sudan as ca tegory  
I I  c o u n t r i e s ;  China, In d ia ,  and Indonesia  as c a teg o ry  I I I  c o u n t r i e s ;  
and Hungary, France ,  and West Germany as ca tego ry  IV c o u n t r i e s .
Respondents in t h i s  s tudy  were asked to  p lace  each o f  t h e  twelve  
c o u n t r i e s  taken  from C rosson 's  theo ry  in one o f  four  c a t e g o r i e s  as 
exp la ined  above. A f i f t h ,  nonapp l icab le  ca tego ry  was provided  f o r  
p a r t i c i p a n t s  who were not c o n f id e n t  in making judgment o r  who thought 
a country  d id  no t  belong in  any o f  C rosson 's  c a t e g o r i e s  (see  Table 
13) .  About 35 o f  th e  92 respondents  p laced  A u s t r a l i a ,  Canada and the  
U.S. in c a te g o ry  I I ,  ( High P r o d u c t i v i t y  P o te n t i a l /H ig h  A g r i c u l tu r a l  
Land P o t e n t i a l ) .  Less than 20% o f  th e  re spondents  p laced  each o f  
t h e se  c o u n t r i e s  in  th e  C rosson 's  ca tego ry  I ( Low P r o d u c t i v i t y  
P o te n t i a l /H ig h  A g r i c u l tu r a l  Land P o t e n t i a l ! .
More than 50% o f  t h e  re sp o n d en ts '  placement o f  Argent ina  and 
Brazi l  in c a te g o ry  I I  was c o n s i s t e n t  with C ro sso n ' s  placement.  Almost 
one t h i r d  o f  th e  responden ts  p laced Sudan in the  n o napp l icab le  
c a te g o ry ,  while  only f i f t e e n  (18.1%) o f  t h e  responden ts  agreed with 
C rosson 's  placement o f  t h e  Sudan in ca tego ry  I I .
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T a b le  13
Respondents7 Placement o f  Twelve Se lected  Countries  in Crosson 's  Model
(N=92)
Categor ies8
I II I I I IV Na Nr
Countr ies n n n n n n
% % % % % %
Respondents'  placement o f  category  I c o u n t r i e s
A u s t r a l i a 8 35 11 8 19 11
9.9 43.2 13.6 9.9 23.4 —
Canada 11 34 13 10 14 10
13.4 41.5 15.8 12.2 17.1
—
United S ta tes ; 16 34 18 5 9 10
19.5 41.5 21.9 6.1 11.0
—
Respondents' placement of  ca teaorv  I I  co u n t r ie s
Argentina 6 46 4 3 23 10
7.3 56.1 4.9 3.7 28.0
—
Brazil 10 47 6 4 15 10
12.2 57.3 7.3 4.9 18.3 —
Sudan 10 15 13 18 27 9
12.0 18.1 15.7 21.7 32.5 —
Respondents' placement of  ca teaorv  I I I  co u n t r ie s
China 7 22 28 9 16 10
8.5 26.8 34.1 11.0 19.6 —
India 5 16 36 6 18 11
6.2 19.8 44.4 7.4 22.2
—
Indonesia 8 22 21 4 26 11
9.9 27.2 25.9 4.9 32.1
( t a b l e  c o n t i n u e s )
67
C a t e g o r i e s 8
I II I I I IV Na Nr
n n n n n n
% % % % % %
ResDondents ' Dlacement o f  c a te a o r v  IV c o u n t r i e s
France 8 25 21 9 18 11
9 .9 30.9 25.9 11.1 22.2 —
Hungary 5 22 17 6 31 11
6 .2 27.2 20.9 7 .4 38.3 —
West Germany 6 26 22 10 17 11
7 .4 32.1 27.2 12.3 21.0
C a t e g o r i e s :  I = Low P r o d u c t i v i t y  P o t e n t i a l / H i g h  A g r i c u l t u r a l  Land 
P o t e n t i a l ;  I I  = High P r o d u c t i v i t y  P o t e n t i a l / H i g h  A g r i c u l t u r a l  Land 
P o t e n t i a l ;  I I I  = High P r o d u c t i v i t y  P o te n t ia l /L o w  A g r i c u l t u r a l  Land 
P o t e n t i a l ;  IV = Low P r o d u c t i v i t y  P o te n t ia l /L o w  A g r i c u l t u r a l  Land 
P o t e n t i a l ;  Na = Non a p p l i c a b l e ;  Nr = No re sp o n se .
China,  I n d i a ,  and Indones ia  were c o u n t r i e s  t h a t ,  a cco rd ing  to  
Crosson, f i t  c a te g o ry  I I I  (High P r o d u c t i v i t y  P o te n t ia l /L o w  
A g r i c u l t u r a l  Land P o t e n t i a l ) . More than  one t h i r d  o f  t h e  re sponden ts  
agreed  w i th  t h e  C ro s so n ' s  placement o f  China and I n d i a ,  bu t  more 
p laced  Indones ia  in  th e  n o n a p p l ic ab le  c a te g o ry  o r  in  c a t e g o r y  I I  than 
in c a te g o ry  I I I .  However f o r  a l l  t h r e e  c o u n t r i e s ,  t h e  m a j o r i t y  o f  th e  
re sp o n d en ts  d i s a g r e e d  w i th  C ro s so n ' s  p lacement.
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France,  Hungary, and West Germany were c o u n t r i e s  be longing in 
C ro s so n ' s  ca tego ry  IV ( Low P r o d u c t i v i t y  Po ten t ia l /L ow  A g r ic u l tu ra l  
Land P o t e n t i a l ) .  France,  Hungary and Germany were p laced  by th e  
responden ts  more in c a te g o r i e s  I I  and I I I  than in  ca tego ry  IV o r  in 
t h e  nonapp l icab le  ca teg o ry .  Only 10 (12.3%) o r  fewer respondents  
p laced  France,  Hungary, and West Germany in ca teg o ry  IV (Table 13).
O b jec t ive  3
The t h i r d  o b j e c t iv e  of  t h i s  study was t o  v a l i d a t e  C rosson 's  
model.  For t h i s  purpose a c r i t e r i o n  was formula ted  by th e  r e s e a r c h e r  
t h a t  a t  l e a s t  50% o f  the  r e sp o n d en ts '  placement o f  c o u n t r i e s  in  the  
c a t e g o r i e s  I through IV should be in agreement with C rosson 's  
p lacement.  To accept  o r  r e j e c t  C rosson 's  theo ry  rega rd ing  th e  
placement o f  c o u n t r i e s  in c a t e g o r i e s  based on a g r i c u l t u r a l  
p r o d u c t i v i t y  and land p o t e n t i a l  th e  fo l lowing re s e a rc h  hypotheses  were 
fo rm ula ted :
H01: Respondents '  placement o f  c o u n t r i e s  in
a g r i c u l t u r a l  p r o d u c t i v i t y  and land p o t e n t i a l  
c a t e g o r i e s  w i l l  agree  with C rosson 's  p lacement.
HO, , :  At l e a s t  50% o f  respondents  w i l l  agree  t h a t
Canada, A u s t r a l i a  and th e  United S t a t e s  a re  
ca tego ry  I c o u n t r i e s .
HO, 2: At l e a s t  50% o f  respondents  w i l l  agree  t h a t
Argen t ina ,  B razi l  and th e  Sudan a re  c a teg o ry  I I  
c o u n t r i e s .
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H01 3: At l e a s t  50% o f  r e sponden ts  w i l l  ag ree  t h a t
China, In d ia  and Indones ia  a r e  c a t e g o r y  I I I  
c o u n t r i e s .
HO, 4: At l e a s t  50% o f  r e sp o n d en ts  w i l l  agree  t h a t
France ,  Hungary and West Germany a re  c a te g o ry  
IV c o u n t r i e s .
The e v a lu a t i o n  o f  HO, and t h e  f o u r  subhypotheses  in O b jec t iv e  3 
was based on th e  c a l c u l a t e d  f r e q u e n c i e s  and p e rc en ta g e s  d i s p la y e d  in 
Table  13. A m a jo r i t y  o f  th e  Program O f f i c e r s  agreed  w i th  Crosson only 
t h a t  A rgen t ina  and Braz i l  f i t  th e  c h a r a c t e r i s t i c s  o f  c a te g o ry  I I  (High 
P r o d u c t i v i t y  P o te n t i a l /H ig h  A g r i c u l t u r a l  Land P o t e n t i a l  1.
Fewer than 50% o f  t h e  responden ts  agreed w i th  Crosson r e g a rd in g  
th e  placement  o f  A u s t r a l i a ,  Canada and th e  United  S t a t e s  in  c a te g o ry  I 
( Low P r o d u c t i v i t y  P o te n t i a l /H ig h  A g r i c u l t u r a l  Land P o t e n t i a l ) :  with  
p la c in g  t h e  Sudan in  c a teg o ry  I I  (High P r o d u c t i v i t y  P o t e n t i a l / H i a h  
A g r i c u l t u r a l  Land P o t e n t i a l ) : with  China,  I n d i a ,  and Indones ia  in 
c a te g o ry  I I I  (High A g r i c u l tu r a l  P roduc t iv i tv /Low  A g r i c u l t u r a l  Land 
P o t e n t i a l ) ;  and with France ,  Hungary, and West Germany in  c a teg o ry  IV 
( Low P r o d u c t i v i t y  Po ten t ia l /L ow  A g r i c u l t u r a l  Land P o t e n t i a l ! .
Based on th e  c r i t e r i o n  o f  50% agreement o f  r e sponden ts  w i th  
C ro s so n ' s  model, a l l  f o u r  sub hypotheses  were r e j e c t e d .  T h e re fo re  
h y p o th e s i s  HO, a l s o  was r e j e c t e d .  The m a j o r i t y  o f  r e sponden ts  d id  not 
s h a re  t h e  same o p in ions  as Crosson re g a rd in g  h i s  c l a s s i f i c a t i o n  
system.
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Objec t ive  4
The fo u r th  o b j e c t iv e  o f  the  study was to  dete rmine  i f  
r e l a t i o n s h i p s  e x i s t ed  between Program O f f i c e r s '  placement o f  s e l e c t e d  
c o u n t r i e s  (Argentina ,  B ra z i l ,  Sudan, China, Ind ia ,  and Indonesia ) in 
c a t e g o r i e s  II  and I I I  and (a) t h e i r  most r e c e n t  types  o f  i n t e r n a t i o n a l  
f i e l d  exper iences ,  and (b) l e v e l s  a t  which respondents  had worked 
dur ing  t h e i r  most r e c en t  f i e l d  exper ience .  These c o u n t r i e s  were of  
i n t e r e s t  to  the  r e s ea rc h e r  s ince  they were c l a s s i f i e d  as l e s s  
developed c o u n t r i e s  in comparison with th e  o th e r  s ix  c o u n t r i e s  used in 
th e  Crosson 's  theory .  In a d d i t io n  to  t h i s ,  t h e se  c o u n t r i e s  in 
c a t e g o r i e s  II  and I I I  were those  t h a t  Crosson considered  with High 
P r o d u c t i v i t y  P o t e n t i a l ,  or  s t i l l  in the  p rocess  o f  developing t h e i r  
a g r i c u l t u r a l  s e c t o r s .  Countr ies  in h i s  c a t e g o r i e s  I and IV had lower 
p o t e n t i a l  f o r  f u r t h e r  p r o d u c t iv i t y .
Frequency t a b l e s  and Cramer's  cont ingency  c o e f f i c i e n t s  (Cramer's  
V) were c a l c u l a t e d  to  ev a lua te  each o f  th e  fo l lowing  twelve 
hypotheses:
H04i  Program O f f i c e r s '  types  o f  f i e l d  exper iences  a re  not r e l a t e d
to  t h e i r  placement o f  Argent ina in ca tegory  I I .
H04 2 Program O f f i c e r s '  types  o f  f i e l d  exper iences  a re  not r e l a t e d
to  t h e i r  placement of  Brazil  in ca tegory  I I .
H04 3 Program O f f i c e r s '  types  o f  f i e l d  exper iences  a re  not r e l a t e d
to  t h e i r  placement of  the  Sudan in ca tego ry  I I .
H044 Program O f f i c e r s '  types  o f  f i e l d  exper iences  a re  not r e l a t e d
to  t h e i r  placement o f  China in ca tegory  I I .
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H04 5 Program O f f i c e r s '  t y p e s  o f  f i e l d  e x p e r i en c e s  a r e  no t  r e l a t e d
t o  t h e i r  placement o f  In d ia  in  c a te g o ry  I I .
HO4 . 6  Program O f f i c e r s '  t y p e s  o f  f i e l d  e x p e r ien c e s  a r e  no t  r e l a t e d
t o  t h e i r  placement o f  Indones ia  in  c a te g o ry  I I .
H°4 . 7  Program O f f i c e r s '  l e v e l  o f  work d u r ing  t h e i r  most r e c e n t
f i e l d  expe r ience  i s  no t  r e l a t e d  t o  t h e i r  placement o f  
A rgen t ina  in c a te g o ry  I I .
H04 a Program O f f i c e r s '  l e v e l  o f  work d u r in g  t h e i r  most r e c e n t
f i e l d  expe r ience  i s  not r e l a t e d  t o  t h e i r  placement  o f  
B raz i l  in  c a teg o ry  I I .
H°4 . 9  Program O f f i c e r s '  l e v e l  o f  work d u r ing  t h e i r  most r e c e n t
f i e l d  expe r ience  i s  no t  r e l a t e d  t o  t h e i r  p lacement  o f  
Sudan in ca teg o ry  I I .
HO4 . 1 0  Program O f f i c e r s '  l e v e l  o f  work a t  du r ing  t h e i r  most r e c e n t
f i e l d  e x p e r ien ce  i s  no t  r e l a t e d  t o  t h e i r  placement o f  China 
in  c a te g o ry  I I I .
H04 i 1 1  Program O f f i c e r s '  l e v e l  o f  work a t  d u r ing  t h e i r  most r e c e n t
f i e l d  e x p e r ien ce  i s  no t  r e l a t e d  t o  t h e i r  placement o f  Ind ia  
in  c a te g o ry  I I I .
ho4 . 12 Program O f f i c e r s '  l e v e l s  o f  work a t  d u r ing  t h e i r  most r e c e n t
f i e l d  e x p e r ien ce  i s  not r e l a t e d  t o  t h e i r  placement o f  
Indones ia  in  c a te g o ry  I I I .
The p r a c t i c a l  i n t e r p r e t a t i o n  o f  t h e  Cramer 's  con t ingency  
c o e f f i c i e n t s  was based on th e  s e t  o f  d e s c r i p t o r s  by H ink le ,  Wiersma, 
and J u r s  (1979) :  0 .00  to  0 . 3 0 - - l i t t l e  i f  any c o r r e l a t i o n ;  0 .30  to  
0 .5 0 - - lo w  c o r r e l a t i o n ;  0 .50  t o  0 . 7 0 - -modera te  c o r r e l a t i o n ;  0 .70  t o
0 . 9 0 - - high c o r r e l a t i o n ;  and 0.90 to  1 .0 0 - - v e ry  high c o r r e l a t i o n .  The 
a s s o c i a t i o n  between th e  v a r i a b l e s ,  placement o f  s e l e c t e d  c o u n t r i e s  in 
c a t e g o r i e s  I I  and I I I  and (a) t h e i r  most r e c e n t  types  o f  i n t e r n a t i o n a l  
f i e l d  e x p e r ie n c e s ,  and (b) l e v e l s  a t  which responden ts  had worked 
dur ing  t h e i r  most r e c e n t  f i e l d  exper ience  were analyzed (see  Tables  14 
- 25) .  These a s s o c i a t i o n s  were i n t e r p r e t e d  using the  s e t  o f  
d e s c r i p t o r s  proposed by Hinkle ,  Wiersma and J u r s  (1979) .  Only those  
a s s o c i a t i o n s  p re sen ted  in  t h e se  t a b l e s  t h a t  had c o r r e l a t i o n s  o f  .30 or 
above a re  d i s c u s s e d .
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T a b le  14
The Rela t ionsh ip  Between Most Recent Types o f  F ie ld  Experiences and 
Program O f f i c e r s ' Placement o f  Argentina in Cateaorv I I  (N = 62)
Program o f f i c e r s '  placement of 
Argentina  in ca tegory  II  
No Yes Total
Most re cen t  types  of
n n n
f i e l d  exper iences  % % %
Consultancy and assessment 13 17 30
43.3" 56.7 100.0
Admi n i s t r a t i  ve/management 4 10 14
28.6 71.4 100.0
A gr icu l tu ra l  extens ion 0 1 1
0.0 100.0 100.0
Teaching in a formal 4 5 9
educational s e t t i n g 44.4 55.6 100.0
Research 5 3 8
62.5 37.5 100.0
Note. Cramer's V = 0.23 .
Vow percentage .
Based on a c a lc u la t e d  V of 0.31 i t  was e s t a b l i s h e d  t h a t  th e re  was 
a low a s so c ia t i o n  between the  v a r i a b le s  f o r  Brazil  (see  Table 15).
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T a b l e  15
The R e l a t i o n s h ip  Between Most Recent Types o f  F ie ld  Exper iences  and
Program O f f i c e r s 7 Placement o f  B raz i l  in  Category I I  (N = 62)
Program o f f i c e r s ' p lacement o f
B raz i l  in  c a te g o ry  I I
No Yes Total
Most r e c e n t  types  o f
n n n
f i e l d  e x p e r ien c e s % % %
Consul tancy  and assessment 11 19 30
3 6 . 7a 63.3 100.0
Admi ni s t r a t i  ve/management 5 9 14
35.7 64.3 100.0
A g r i c u l t u r a l  e x ten s io n 0 1 1
0 .0 100.0 100.0
Teaching in  a formal 7 2 9
e d u ca t io n a l  s e t t i n g 77.8 22.2 100.0
Research 4 4 8
50.0 50.0 100.0
N ote . Cramer 's  V = 0 .31 .  
arow p e rc en ta g e .
The n a tu re  o f  th e  a s s o c i a t i o n  was such t h a t  t h e  m a j o r i t y  o f  
re sp o n d en ts  who were engaged in e i t h e r  c o n su l t an c y  and assessment  o r  
adm in is t ra t ion /m anagem ent  agreed  w ith  C ro s so n ' s  placement o f  B razi l  
w h i le  t h e  m a j o r i t y  o f  responden ts  whose most r e c e n t  f i e l d  ex p e r ien c e
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involved teaching  in a formal educationa l s e t t i n g  did not agree with 
Crosson 's  placement.
Based on the  magnitude o f  the  Cramer's ¥  (0.37) i t  was determined 
t h a t  th e re  was a low a s so c ia t i o n  between the  v a r i a b le s  f o r  Sudan (see 
Table 16).
Table 16
The Re la t ionsh ip  Between Most Recent Types o f  F ie ld  Experiences and 
Program O f f i c e r s '  Placement of  Sudan in Category I I  (N = 62)
Most r e c en t  types  o f  
f i e l d  exper iences
Program o f f i c e r s '  placement o f  





Admi ni s t r a t i  ve/management
A g r icu l tu ra l  ex tens ion
Teaching in a formal 































N o t e . Cramer's  V = 0 . 3 7 .
arow p e r c e n t a g e .
The d a ta  p re sen ted  in Table 16 reveal  t h a t  a m a jo r i t y  of  
responden ts  engaged in f i e l d  exper iences  t h a t  involved c onsu l t ancy  and 
assessment ,  r e s e a r c h ,  o r  te ac h in g  in a formal ed u ca t iona l  s e t t i n g  
d id  not agree  with C rosson 's  placement o f  Sudan in  ca tego ry  I I .  
However, 50% o f  th e  respondents  engaged in  admin is tra tive /m anagement 
f i e l d  exper iences  d id  agree  with  C rosson 's  placement o f  Sudan in 
c a tego ry  I I .
Table  17
The R e l a t io n s h ip  Between Most Recent Types o f  F ie ld  Experiences  and 
Program O f f i c e r s '  Placement o f  China in Cateaorv  I I I  (N = 62)
Program o f f i c e r s ' placement o f
China in c a teg o ry  I I I
No Yes Total
Most r e c e n t  types  o f
n n n
f i e l d  exper iences % % %
Consultancy and assessment 16 14 30
5 3 .3a 46.7 100.0
Adminis tra tive/management 7 7 14
50.0 50.0 100.0
A g r i c u l tu r a l  ex tens ion 0 1 1
0 .0 100.0 100.0
Teaching in a formal 5 4 9
educa t iona l  s e t t i n g 55.5 44.5 100.0
Research 6 2 8
75.0 25.0 100.0
N o t e . C ra m er 's  V = 0 . 2 1 .
arow p e r c e n t a g e .
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Based on a c a lc u la te d  V = 0.44 i t  was e s t a b l i s h e d  t h a t  t h e r e  was a low 
a s s o c i a t i o n  between the  v a r i a b l e s  in th e  case  o f  Ind ia  ( see  Table 18). 
Table 18
The R e la t ionsh ip  Between Host Recent Types o f  F ie ld  Experiences and
Proaram O f f i c e r s '  Placement o f  India  in Cateaorv I I I  (N = 62)
Program o f f i c e r s ' placement o f
Ind ia  in  ca tegory  I I I
No Yes Total
Most recen t  types  of
n n n
f i e l d  exper iences % % %
Consultancy and assessment 26 4 30
86.7° 13.3 100.0
Admi n i s t r a t i  ve/management 6 8 14
42.8 57.2 100.0
A g r ic u l tu ra l  ex tens ion 0 1 1
0 .0 100.0 100.0
Teaching in a formal 7 2 9
educa t iona l  s e t t i n g 77.7 22.3 100.0
Research 6 2 8
75.0 25.0 100.0
Note . Cramer's  V = 0.44.  
arow percen tage .
Most o f  the  p a r t i c i p a n t s  engaged in consu l tancy  and assessment did 
not p lace  India  in the  same category  as Crosson (see Table 18).
Also,  a m a jo r i ty  o f  the  respondents  engaged in teach ing  in a formal 
educa t iona l  s e t t i n g  and r e s ea rc h ,  d id  not agree with Crosson 's
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placement o f  India  in category  I I I .  However, more than h a l f  o f  the  
respondents  engaged in administration/management f i e l d  assignments and 
the  one respondent in a g r i c u l tu r a l  ex tens ion  did agree with Crosson 's  
placement o f  India  in category  I I I .
Based on a c a lc u la te d  Cramer's  V = 0.34 i t  was e s t a b l i s h e d  t h a t  
th e re  was a low a s so c ia t io n  between the  v a r i a b le s  fo r  Indonesia (see 
Table 19).
Table 19
The Rela t ionsh ip  Between Most Recent Types of  F ie ld  Experiences and 
Program O f f i c e r s '  Placement of  Indonesia in Category I I I  (N = 62)
Most re cen t  types of  
f i e l d  experiences
Program o f f i c e r s '  placement o f  





Admi ni s t r a t i  ve/management
A g r icu l tu ra l  ex tens ion
Teaching in  a formal 
educational s e t t i n g
Research
24 6 30









N o t e . Cramer's  V = 0 . 3 4 .
arow p e r c e n t a g e .
Twenty p e rc e n t  or  more o f  th e  respondents  engaged in consu l tancy  
and assessment ,  adminis tra tion/management and ex ten s io n  agreed  with 
C rosson 's  placement o f  Indonesia  in  ca teg o ry  I I I .
Table  20
The R e la t io n s h ip  Between Level o f  Work Pur ina  Program O f f i c e r s '  Most
Recent Tvoes o f  F ie ld  Experiences and T h e i r  Placement o f  A raen t ina  in
Cateaorv  I I  (N = 641
Program o f f i c e r s '  placement o f
Argen t ina  in  c a teg o ry  I I
No Yes Total
Most r e c e n t  types  o f
n n n
work l e v e l s % % %
National 10 17 27
3 7 . 0a 63.0 100.0
U n iv e r s i ty 7 5 12
58.3 41.7 100.0
I n t e r n a t i o n a l 5 8 13
38.5 61.5 100.0
D i s t r i c t 2 3 5
40.0 60.0 100.0
Farm o r  v i l l a g e 4 3 7
57.1 42.9 100.0
N o t e . C ra m er 's  V = 0 . 1 9 .
arow p e r c e n t a g e .
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T a b le  21
The R e l a t i o n s h i p  Between Level  o f  Work Puri na  Program O f f i c e r s '  Most
Recent  Types  o f  F i e l d  E x p e r i e n c e s  and T h e i r  P lacemen t  o f  B r a z i l  in
C a te g o ry  II  (N = 64)
Program o f f i c e r s '  placement o f  
Brazil  in  ca tegory  II
No Yes Total
Most recen t  types  of  ______  _______  _______
n n n
work l e v e l s  % % %
National 13 14 27
58 .3a 41.7 100.0
U nivers i ty 7 5 12
58.3 41.7 100.0
In te rn a t io n a l 2 11 13
15.4 84.6 100.0
D i s t r i c t 2 3 5
40.0 60.0 100.0
Farm or  v i l l a g e 3 4 7
42.8 57.2 100.0
Note. Cramer's  V = 0.29.
arow percentage.
T a b l e  22
The R e l a t i o n s h ip  Between Level o f  Work P u r ina  Program O f f i c e r s 7 Most
Recent TvDes o f  F ie ld  Exper iences  and T h e i r  Placement o f  Sudan in
C ateaorv  I I  (N = 641
Program o f f i c e r s '  p lacement  o f
Sudan in c a te g o ry  I I
No Yes Total
Most r e c e n t  ty p es  o f
n n n
work l e v e l s % % %
N ational 19 8 27
7 0 . 4a 29.6 100.0
U n i v e r s i t y 8 4 12
66.7 33.3 100.0
I n t e r n a t i o n a l 5 8 13
38.5 61.5 100.0
D i s t r i c t 2 3 5
80.0 20.0 100.0
Farm o r  v i l l a g e 3 4 7
57.1 42.9 100.0
Note. Cramer 's  V = 0 .27 .
arow p e rc e n ta g e .
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T a b le  23
The R e l a t i o n s h i p  Between Level  o f  Work During Program O f f i c e r s 7 Most
R e c e n t  Types  o f  F i e l d  E x p e r i e n c e s  and T h e i r  P la ce m en t  o f  China in
C a t e a o r v  I I I  (N = 64)
Program o f f i c e r s '  placement of
China in ca tegory  I I I
No Yes Total
Most re c en t  types  o f
n n n
work l e v e l s % % %
National 17 10 27
63.0a 37.0 100.0
U n iv e rs i ty 6 6 12
50.0 50.0 100.0
I n t e r n a t io n a l 4 9 13
30.8 69.2 100.0
D i s t r i c t 4 1 5
80.0 20.0 100.0
Farm o r  v i l l a g e 4 3 7
57.1 42.9 100.0
Note . Cramer's  V = 0.28.
Vow percen tage .
The r e s u l t s  of th e  t e s t  conducted f o r  H04 #11 revea led  t h a t  th e re  
was a low a s s o c i a t i o n  (\£ = 0.31) between th e  v a r i a b l e s ,  leve l  o f  work 
dur ing  re sponden ts '  most r e c en t  f i e l d  exper ience  and Program O f f i c e r s '  
placement o f  India  in ca tegory  I I I  (see  Table 24).  The n a tu re  o f  the
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a s s o c i a t i o n  i n d i c a t e d  40% o r  more o f  t h e  r e sponden ts  who had worked a t  
t h e  d i s t r i c t  o r  farm le v e l  p laced  In d ia  in C ro s so n ' s  c a te g o ry  I I I .  
T h i r t y  p e rc e n t  o r  fewer  from th e  o th e r  groups agreed w i th  Crosson.
Table  24
The R e l a t i o n s h ip  Between Level o f  Work Pur ina  Program O f f i c e r s '  Most 
Recent Types o f  F ie ld  Experiences  and T he i r  Placement o f  In d ia  in 
Category I I I  (N = 64)
Program o f f i c e r s '  p lacement o f  
Ind ia  in c a te g o ry  I I I
Most r e c e n t  ty p es  o f  










National 21 6 27
7 7 .8a 22.8 100.0
U n i v e r s i t y 11 1 12
91.7 8 .3 100.0
I n t e r n a t i o n a l 9 4 13
69.2 30.8 100.0
D i s t r i c t 3 2 5
60.0 40 .0 100.0
Farm o r  v i l l a g e 4 3 7
57.1 42.9 100.0
N o t e . C r a m er ' s  V = 0 . 3 1 .
V o w  p e r c e n t a g e .
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T a b l e  25
The R e l a t i o n s h i p  Between Leve l  Of Work During Program O f f i c e r s '  Most
R ecen t  Types  o f  F i e l d  E x p e r i e n c e s  and T h e i r  P la ce m en t  o f  I n d o n e s i a  in
C a t e g o r y  I I I  (N = 64)
Program o f f i c e r s '  placement o f
Indonesia  in ca tegory  I I I
No Yes Total
Most r e c e n t  types  o f  ______  _______  __________
n n n
work l e v e l s  % % %
National 25 2 27
9 2 .6a 7 .4 100.0
U n iv e rs i ty 8 4 12
66.7 33.3 100.0
I n t e r n a t io n a l 10 3 13
76.9 23.1 100.0
D i s t r i c t 4 1 5
80.0 20.0 100.0
Farm o r  v i l l a g e 5 2 7
71.4 28.6 100.0
Note. Cramer's  V = 0.27.
Vow percen tage .
In summary, i t  can be s t a t e d  t h a t  t h e r e  was low a s s o c i a t i o n  
between the  v a r i a b l e s ,  program o f f i c e r s '  placement o f  s e l e c t e d  
c o u n t r i e s  in c a t e g o r i e s  I I  and I I I  and t h e i r  (a) most r e c e n t  types  of 
i n t e r n a t i o n a l  f i e l d  exper iences ,  and (b) l e v e l s  a t  which respondents
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had worked during t h e i r  most recen t  f i e l d  exper ience .  The magnitude 
o f  the  a s so c ia t io n  between the  v a r i a b le s  program o f f i c e r s '  placement 
and types o f  f i e l d  exper iences  in which respondents  were engaged was 
considered to  be the  s t ro n g e s t  in the  case  o f  India  (Cramer's  V =
0.44) in comparison to  the  cases  o f  Sudan (V = 0 .3 7 ) ,  Indonesia (V = 
0 .3 4 ) ,  and Brazil  (V = 0 .31) .
The v a r i a b l e s ,  program o f f i c e r s '  placement and t h e i r  work l e v e l s  
dur ing t h e i r  most r ecen t  in t e rn a t io n a l  f i e l d  exper ience ,  were found to 
be a sso c ia ted  with each o th e r  only in the  case  o f  India  (Cramer's  V = 
0 .31) .
Objective  5
The f i f t h  o b je c t iv e  of  t h i s  study was to  d e f ine  su s ta in a b le  
a g r i c u l t u r e  as perceived by BIFAD Program O f f i c e r s .  Respondents were 
asked to  in d ic a te  t h e i r  choice o f  th re e  o f  seven s ta tements  regarding 
s u s ta in a b le  a g r i c u l t u r e  t h a t  were drawn from sources  in the  
l i t e r a t u r e .  They ra ted  these  th r e e  d e f i n i t i o n s  as b e s t ,  second b e s t ,  
and t h i r d  b e s t .  Table 26 d i sp lays  the  choices  o f  respondents  
regard ing  the  seven s ta tements  t h a t  descr ibed  s u s ta in a b le  a g r i c u l t u r e .
Results  in Table 26 suggest  t h a t  d e f i n i t i o n  H was most f r eq u en t ly  
s e l e c ted  (40.2%) as the  bes t  d e f i n i t i o n ,  followed by d e f i n i t i o n s  A 
(22.8%) and F (15.2%). D e f in i t io n s  B, E, G, and C were l e s s  
f r eq u e n t ly  chosen by the  p a r t i c i p a n t s  o f  t h i s  study as the  bes t  
d e f i n i t i o n  o f  su s ta in a b le  a g r i c u l t u r e .  None o f  the  p a r t i c i p a n t s  in 
t h i s  study se le c ted  d e f i n i t i o n  D as ' b e s t '  (see Table 26).
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Table  26
Respondents '  Tod Three Choices o f  Good D e f i n i t i o n s  o f  S u s ta in a b le  
A g r i c u l tu r e  (N = 92)
Rat ing o f
d e f i n i t i o n s
2nd 3rd
Best Best Best NRa
D e f i n i t i o n s n n n n
% % % %
( D e f in i t i o n  H)
37 25 14 16
40.2 27.2 15.2 17.4
S u s t a in a b le  a g r i c u l t u r e  i s  
"an a g r i c u l t u r e  t h a t  over the  
longte rm,  -enhances environmental  
q u a l i t y  and th e  re sou rce  base on 
which a g r i c u l t u r e  depends,
-p ro v id es  f o r  b a s ic  human food and 
f i b e r  needs ,  - i s  economical v i a b l e ,  
and -enhances th e  q u a l i t y  o f  l i f e  
f o r  fa rmers  and s o c i e t y . "
(ASA/CSSA/SCCA, 1989)
( D e f in i t i o n  A) 21 20 28 23
22.8  21.7 30 .4  25.1
S u s t a in a b le  a g r i c u l t u r e  i s  " the 
su ccess fu l  management o f  re sou rces  
f o r  a g r i c u l t u r e  t o  s a t i s f y  human needs 
whi le  m a in ta in ing  or  enhancing the  
n a tu ra l  r e so u rce  base and avoid ing 
environmenta l  d e g ra d a t io n . "
(BIFAD, 1988)
( t a b l e  c o n t i n u e s )
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D e f in i t io n s
Rating of  
d e f i n i t i o n s
2nd 3rd
Best Best Best NR1
n n n n
% % % %
(D e f in i t ion  F) 14 8 3 67
15.2 8.7 3 .3  72.8
S us ta inab le  a g r i c u l t u r e  is  
"a management s t r a t e g y  which helps 
the  producer to  choose hybrids  and 
v a r i e t i e s ,  so i l  f e r t i l i t y  packages, 
p e s t  management approaches,  t i l l a g e  
systems, crop r o t a t i o n  to  reduce 
the  co s t  o f  purchased inpu ts ,  
minimize the  impact o f  the  system 
on the  immediate and the  o ff - fa rm 
environment, and provide a susta ined  
leve l  o f  product ion and p r o f i t  from 
f a rm in g ."
(F ranc is ,  e t  a l . ,  1987)
(D ef in i t ion  B) 8 6 3 75
8.7  6.5 3.3 81.5
S us ta inab le  a g r i c u l t u r e  i s  "the 
a b i l i t y  o f  an a g r i c u l tu r a l  system 
to  mainta in  product ion over t ime, 
in the  face o f  ecologica l  d i f f i c u l t i e s  
and socio-economic p re s su re s . "
(BIFAD, 1988)
(D ef in i t io n  E) 5 20 29 38
5.4 21.7 31.5  41.4
S us ta inab le  a g r i c u l t u r e  "manages 
resources  to  s a t i s f y  human needs, 
conserves na tu ra l  resources  and 
cont inues  o r  enhances the  q u a l i ty  
o f  the  environment."
(York, 1988)
( t a b l e  c o n t i n u e s !
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Rat ing  o f  
d e f i n i t i o n s
D e f i n i t i o n s
2nd 3rd
Best Best Best NR'
n n n n
% % % %
( D e f i n i t i o n  G) 4 5 4 79
4 .3  5 .4  4 .3  86 .0
S u s t a in a b le  a g r i c u l t u r e  "evolves  
i n d e f i n i t e l y  toward g r e a t e r  human 
u t i l i t y ,  g r e a t e r  e f f i c i e n c y  o f  
r e s o u rc e  use and a ba lance  with 
t h e  environment t h a t  i s  f a v o ra b le  
t o  humans and o t h e r  s p e c i e s . "
(Harwood, 1988)
( D e f i n i t i o n  C) 3 8 7 74
3 .3  8 .7  7 .6  80 .4
S u s t a in a b le  a g r i c u l t u r e  "conserves  
and p r o t e c t s  n a t u r a l  r e s o u rce s  and 
a llows f o r  long te rm economic growth 
by managing a l l  e x p l o i t e d  r e s o u rc e s  
f o r  s u s t a i n a b l e  y i e l d s . "
(BIFAD, 1988)
( D e f i n i t i o n  D) 0 2 1 89
0 .0  2 .2  1.1 96.7
S u s t a in a b le  a g r i c u l t u r e  " im p l ie s  
r a i s i n g  th e  p r o d u c t i v i t y  o f  r e so u rce  
poor fa rm ers  who c u l t i v a t e  marginal 
l a n d s ,  e s p e c i a l l y  h i l l s i d e s ,  and th e  
improvement o f  t h e i r  a g r i c u l t u r a l  
p rod u c t io n  systems and w i l l  r e q u i r e  
l o w - in p u t ,  l a b o r  i n t e n s i v e  methods 
r a t h e r  than  c a p i t a l -  and energy-  
i n t e n s i v e  t e c h n o l o g i e s . "
( A l t i e r i , 1989)
8 r e f e r s  t o  t h e  re sponden ts  t h a t  d id  not choose th e  d e f i n i t i o n  as one 
o f  t h e i r  top  t h r e e .
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The 92 respondents  could w r i t e  in t h e i r  own d e f i n i t i o n s  o f  
s u s t a in a b le  a g r i c u l t u r e  o r  modify the  s u s t a in a b le  a g r i c u l t u r e  
d e f i n i t i o n  t h a t  they r a te d  as th e  number one cho ice .  Th i r teen  
respondents  wrote t h e i r  own d e f i n i t i o n s  o f  s u s t a in a b le  a g r i c u l t u r e  and 
nine respondents  modified the  d e f i n i t i o n s  they chose as number one.
In general  they  s t r e s s e d  th e  importance o f  th e  economic and the  
eco log ica l  dimensions o f  s u s t a in a b le  a g r i c u l t u r e .  These d e f i n i t i o n s  
are  rep o r ted  in Tables E-l and E-2 in Appendix E. Based on the  
choices  o f  respondents  regard ing  the  d e f i n i t i o n s  l i s t e d  in  the  
l i t e r a t u r e  i t  can be s t a t e d  t h a t  d e f i n i t i o n  H, as desc r ibed  by the  
American Soc ie ty  o f  Agronomy, was chosen as the  ' b e s t '  d e f i n i t i o n  of  
s u s t a in a b le  a g r i c u l t u r e .
Object ive  6
The s i x t h  o b j e c t iv e  o f  th e  s tudy was to  determine th e  degree of  
importance o f  p r a c t i c e s  t o  s u s t a i n  a g r i c u l t u r e  as perceived  by 
in d iv id u a l s  coo rd in a t in g  T i t l e  XII a c t i v i t i e s  on a d a i l y  b a s i s  in the  
United S t a t e s .  Respondents were asked to  i n d i c a t e  t h e i r  p e rcep t ions  
o f  the  degree o f  importance o f  each of  19 s e l e c t e d  p r a c t i c e s .  Each 
p r a c t i c e  was r a t e d  on a L ik e r t - ty p e  s ca le  from one t o  fou r  (with one 
in d i c a t in g  o f  high importance and four  i n d i c a t in g  o f  no importance).  
Three respondents  were omitted from the  d a ta  a n a ly s i s  in Object ive  6 
because o f  no response  to  the  survey q u e s t io n s .  Table 27 p re sen ts  
pe rcen tages ,  ove ra l l  means and s tandard  d e v ia t i o n s  in descending order  
o f  the  mean perceived importance o f  the  p r a c t i c e s .
T a b l e  27
P erce ived  Importance o f  S e le c t e d  P r a c t i c e s  t o  t h e  Success  o f
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S u s t a i n a b l e  A g r i c u l t u r e  (N = 89)
Level o f  importance®
1 2 3 4
HI HI LI NI M SD
P r a c t i c e n n n n
% % % %
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( t a b l e  c o n t i n u e s !
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Level o f  importance"
1 2 3 4
HI MI LI NI M SD








Reduced p e s t i c i d e  










Use o f  energy 



















B io log ica l  d i v e r s i t y  










Using non chemical 
















































"Level o f  importance: 1 = o f  High Importance, 2 = o f  Moderate 
Importance,  3 = o f  Low Importance,  and 4 = o f  No Importance.
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Sixty  percent or more o f  the  respondents perceived the  p r a c t i c e s ,  
so i l  conserva tion ,  water conserva t ion ,  b io log ica l  d i v e r s i t y  o f  crops,  
energy conservation ,  in teg ra ted  pes t  management, and n u t r i e n t  
recyc l ing ,  o f  high importance to  the  success of  su s ta inab le  
a g r i c u l tu r e .  The means fo r  these  p ra c t i c e s  varied from 1.15 fo r  soil  
conservation to  1.37 fo r  the  p r a c t i c e s ,  in teg ra ted  pes t  management and 
n u t r i e n t  re cyc l ing .  The p e r t in e n t  da ta  are  presented in Table 27.
Addi t iona l ly ,  50 to  60% of  the  respondents regarded the  
p r a c t i c e s ,  crop r o t a t i o n ,  b io log ica l  control  of p e s t s ,  and p r o f i t a b l e  
marketing s t r a t e g i e s  a lso of  high importance to  the  success of 
su s ta inab le  a g r i c u l tu r e .  The means of  these  p r a c t i c e s  ranged from
1.43 to  1.63.  Leaving land fa llow (M = 2.62) and use of  in tens ive  
labor  (M = 2 .66) ,  were o f  lowest importance to  the  success o f  
su s ta inab le  a g r i c u l tu r e .
In add i t ion  to  the  items in Table 27, respondents were given the 
option to suggest  two addi t iona l  p r a c t i c e s  t h a t  in t h e i r  opinions were 
important to  the  success o f  su s ta inab le  a g r i c u l tu r e .  Genetica lly  
improved crops and m ul t ip le  land use were the  most f r equen t ly  
suggested p ra c t i c e s .  The suggestions made by 24 respondents are 
summarized in  Table 28.
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T a b l e  28
Other P r a c t i c e s  Added bv Respondents and Considered Important t o  th e  
Success o f  S u s ta in a b le  A g r ic u l tu re
P r a c t i c e s  n
G e n e t i c a l l y  improved crops  3
M u l t ip le  land  use 3
Legume cover  crops  2
A g r i c u l tu r e  and urban waste products  as s o i l  amendments 2
E f f i c i e n t  i n s e c t  c o n t ro l  2
Guarantee adequate  p r i c e s  f o r  a l t e r n a t i v e  c rops  2
Proper  t im ing  and e f f i c i e n t  use o f  f e r t i l i z e r s  2
and p e s t i c i d e s
P r i o r i t i z e  an agenda f o r  b io technology 2
D i v e r s i f i e d  p roduc t ion  o f  crop and l i v e s t o c k  
In v e n to r i z e  a l l  r e so u rce s  ( i . e . ,  human and n a t u r a l )  
R e s i s t a n t  v a r i e t i e s  
Soil  s a l i n i t y  c on t ro l
Sound n a t io n a l  and i n t e r n a t i o n a l  a g r i c u l t u r a l  p o l ic y  
Use a system approach
O bjec t ive  7
The seventh  o b j e c t i v e  o f  t h i s  s tudy was to  dete rmine  i f  
d i f f e r e n c e s  e x i s t e d  in pe rce ived  importance o f  s e l e c t e d  p r a c t i c e s  
accord ing  t o :  (a) whether  respondents  had i n t e r n a t i o n a l  g r a s s r o o t s
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exper ience ,  (b) types  o f  t a sks  performed during t h e i r  most recen t  
f i e l d  exper iences ,  and (c) leve l  a t  which respondents  had worked 
during t h e i r  most recen t  f i e l d  exper iences .  These questions  were 
formulated in to  hypotheses as fo llows:
H07 , Groups o f  respondents  with and without  g ra s s ro o t s
exper ience wil l  not d i f f e r  in t h e i r  pe rcep t ions  regarding 
p r a c t i c e s  impor tant t o  the  success o f  s u s ta in a b le  
a g r i c u l tu r e .
H07 2 Groups o f  respondents with var ious  types  o f  f i e l d
exper iences  wi l l  not d i f f e r  in t h e i r  pe rcep t ions  of 
p ra c t i c e s  important t o  th e  success o f  su s ta in a b le  
a g r i c u l tu r e .
H073 Groups o f  respondents  who have worked a t  va r ious  l e v e l s
during t h e i r  most re c en t  f i e l d  exper iences  w i l l  not d i f f e r  
in t h e i r  percept ion  o f  p r a c t i c e s  regard ing  the  importance 
o f  su s ta in a b le  a g r i c u l t u r e .
The mean perceived importance was c a lc u la te d  f o r  each o f  the  
nineteen p r a c t i c e s  with in  each group (see  Table 29).  In ad d i t io n ,  the 
abso lu te  d i f f e r en c e  in perceived importance f o r  each p r a c t i c e  was 
determined by su b t ra c t in g  mean scores  o f  people with g ra s s ro o t s  
exper ience from the  means o f  people with no g ra s s ro o t s  exper ience .
The means f o r  each group a re  p resen ted  f o r  each p r a c t i c e  in descending 
o rde r  of  d i f f e r e n c e .
To eva lua te  hypothesis H07 , a sca le  o f  p r a c t i c a l  s i g n i f i c a n t  
d i f f e r e n c e  was e s ta b l i s h e d  by the  re s e a rc h e r  f o r  use in i n t e r p r e t i n g
95
the  d a ta .  The s c a l e  o f  p r a c t i c a l  s i g n i f i c a n c e  was e s t a b l i s h e d  as 
f o l 1ows:
Mean
D if fe rences  in Scores Degree o f  Dif fe rence
>.50 High
.30 - .49 S u b s ta n t i a l
.10 - .29 S l i g h t
<.10 N eg l ig ib le
Table 29 l i s t s  the  means o f  perceived importance f o r  each 
p r a c t i c e  in descending o rder  o f  the  g r e a t e s t  degree o f  d i f f e r e n c e  
between groups o f  respondents  with and w i thout  i n t e r n a t i o n a l  
g r a s s r o o t s  exper ience .  The p r a c t i c e  f o r  which the  h ig h e s t  degree of  
d i f f e r e n c e  was found was use o f  organic  f e r t i l i z e r s  (d = 0 .4 8 ) .  Those 
with g r a s s r o o t s  exper ience  considered  t h i s  p r a c t i c e  s u b s t a n t i a l l y  more 
im por tan t .  The two p r a c t i c e s  with the  next h ig h e s t  d i f f e r e n c e s  were 
reduced p e s t i c i d e  a p p l i c a t i o n  {d = .27) and leav ing  land  fa l low 
(d = .2 4 ) .  Both o f  them were considered  s l i g h t l y  more important by 
those  with g r a s s r o o t s  exper ience .  S l ig h t  d i f f e r e n c e s  were recorded in 
t h e se  two p r a c t i c e s  along with f i v e  o t h e r s - -  n u t r i e n t  r e c y c l in g ,  use 
o f  nonchemical weed c o n t r o l ,  crop r o t a t i o n ,  use o f  energy 
a l t e r n a t i v e s ,  and energy co nse rva t ion .  The respondents  without 
g r a s s r o o t s  exper ience  considered  n u t r i e n t  r e c y c l in g ,  b i o d i v e r s i t y  o f  
crops  and crop r o t a t i o n  s l i g h t l y  more important than those  with 
g r a s s r o o t s  exper ience .
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Table 29
Mean8 Perceived Degree o f  Importance fo r  Each P rac t ic e  Important to  the
Success o f  Sus ta inable  Agricu l ture  (N = 92)
Grassroots
experience






Organic f e r t i l i z e r s 2.37 1.89 0.48
Reduced p e s t i c id e  a p p l ica t ion 1.81 1.59 0.27
Leaving land fa llow 2.74 2.50 0.24
N utr ien t  recycl ing 1.28 1.46 0.18
Use of  non chemical weed control 2.05 1.87 0.18
Crop r o t a t i o n 1.35 1.50 0.15
Use of energy a l t e r n a t i v e s 1.79 1.65 0.14
Energy conservation 1.38 1.26 0.12
B io d iv e r s i ty  o f  crops 1.32 1.41 0.09
Reduced mechanical c u l t i v a t io n 2.14 2.21 0.07
Polycu l tu re  o f  c rops /m u l t ip le  cropping 1.93 1.87 0.06
Biological  control  of  pes ts 1.49 1.56 0.06
Use of  in ten s iv e  labor 2.69 2.63 0.06
Water conservation 1.32 1.27 0.05
P r o f i t a b l e  marketing s t r a t e g i e s 1.65 1.61 0.04
Biological  d i v e r s i t y  of  l iv e s to ck 1.84 1.87 0.03
( t a b l e  c o n t i n u e s )
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G rass roo ts  
exper ience  
No Yes db
P r a c t i c e n=45 n=47
I n te g r a t e d  p e s t  management 1.44 1.41 0.03
Soil  c o n se rv a t io n 1.16 1.13 0.03
Minimum t i l l a g e 1.74 1.76 0.02
a Sca le  va lues  a re :  1= o f  high importance; 2 = o f  moderate importance; 
3 = o f  low importance,  and 4 = o f  no importance.  b r e f e r s  to  the  
a b so lu t e  d i f f e r e n c e  o f  mean sco res  o f  responden ts  with  and w i thou t  
g r a s s r o o t s  ex p e r ien ce .
Minimum t i l l a g e ,  s o i l  c o n se rv a t io n ,  b io lo g ic a l  d i v e r s i t y  o f  l i v e s t o c k ,  
and i n t e g r a t e d  p e s t  management were p r a c t i c e s  f o r  which t h e  l e a s t  
d i f f e r e n c e  was found.
To compare the  perce ived  degree o f  importance among respondents  
with va r io u s  t a s k s  rega rd ing  th e  importance o f  p r a c t i c e s  im por tan t  to  
t h e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e  (H07 2) , t h e  mean p e rce ived  
degree  o f  importance was c a l c u l a t e d  f o r  each p r a c t i c e  f o r  each o f  the  
f i v e  t a s k  c a t e g o r i e s  ( i . e .  consu l t ancy ,  r e s e a r c h ,  a d m i n i s t r a t i v e /  
management, t e ach in g  and e x t e n s io n ) .
The mean pe rce ived  degree o f  importance o f  each p r a c t i c e  was 
c a l c u l a t e d  f o r  each group o f  respondents  who had acqu ired  
i n t e r n a t i o n a l  f i e l d  exper iences  in con su l t an cy ,  r e s e a r c h ,
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adminis tra tive/management,  teach ing  and ex ten s io n .  In a d d i t io n ,  the  
g r e a t e s t  degree o f  d i f f e r e n c e  (GDD) in perceived  importance o f  each 
p r a c t i c e  was determined by s u b t r a c t i n g  the  lowest group score  from the  
h ig h e s t  sco re .  The group means a re  p resen ted  f o r  each group in 
descending o rde r  o f  the  g r e a t e s t  degree o f  d i f f e r e n c e  (see  Table 30).
To f a c i l i t a t e  i n t e r p r e t a t i o n  o f  th e  da ta  the  same s c a l e  o f  p r a c t i c a l  
s i g n i f i c a n c e  as desc r ibed  on page 95 was used.
Table 30 showed the  respondents  t h a t  had performed teaching  
t a s k s ,  in c o n t r a s t  t o  o th e r  groups ( i . e .  consu l tancy ,  
admin is tra tion/management ,  and e x te n s io n ) ,  considered  leav ing  land 
fa l low  o f  h igher  importance to  the  success  o f  s u s t a in a b le  a g r i c u l t u r e .  
The th r e e  p r a c t i c e s  with the  next  g r e a t e s t  degree o f  d i f f e r e n c e  were 
p o ly c u l tu re  o f  c r o p s /m u l t ip l e  c ropping ,  b io lo g ic a l  d i v e r s i t y  o f  c rops ,  
and b io lo g ic a l  d i v e r s i t y  o f  l i v e s t o c k .  In p a r t i c u l a r ,  according to  
the  d a ta  d isp layed  in Table 30, i t  can be seen t h a t  the  respondents  
engaged in ex tens ion  a c t i v i t i e s  perce ived  p o ly c u l tu re  of  
c r o p s /m u l t ip le  cropping as o f  h ighe r  importance in  comparison to  the  
respondents  involved in r e s ea rc h ,  teach in g ,  admin is tra tive/management ,  
and c o n su l t in g  f i e l d  exper iences .
The ex tens ion  respondents  considered  b io lo g ic a l  d i v e r s i t y  o f  
crops  o f  h igher  importance to  th e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e  
than the  respondents  involved in t e ac h in g ,  r e s e a rc h ,  consu l tancy  and 
a d m in i s t r a t i o n .  Those respondents  engaged in consu l tancy  and 
ex tens ion  r a te d  the  p r a c t i c e ,  b io lo g ic a l  d i v e r s i t y  o f  l i v e s t o c k  
h ig h es t  in comparison to  the  o th e r  respondents .
Table 30
Mean8 Perceived Importance o f  Each P rac t ic e  to  the  Success of
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Sus ta inab le  A gr icu l tu re  bv Respondents Who Performed In te rn a t io n a l  
F ie ld  Experiences in Most Recent Assignments (li = 63)
Tasksb
1 2 3 4 5
Cns. Adm. Res. Tch. Ext. GDDC
P rac t ice n=30 n=14 n=9 n=7 n=3
Leaving land fa llow
Polycu l tu re  of  c rops /  
m u l t ip le  cropping
Biological  d i v e r s i t y  
o f  crops
Biological  d i v e r s i t y  
o f  l iv e s to c k
N utr ien t  recyc l ing
Using non chemical 
weed control
Use of  energy 
a l t e r n a t i v e s
Organic f e r t i l i z e r s
P r o f i t a b l e  marketing 
s t r a t e g i e s
Crop r o t a t i o n























( t a b l e  c o n t i n u e s )
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Tasksb
1 2 3 4 5
Cns. Adm. Res. Tch. Ext. GDDC
P r a c t i c e n=30 n=14 n=9 n=7 n=3
Energy conserva t ion 1.13 1.29 1.56 1.29 1.67 0.38
Soi l  conse rva t ion 1.20 1.00 1.00 1.38 1.00 0.38
Water conserva t ion 1.10 1.29 1.22 1.38 1.00 0.38
Bio log ica l  con t ro l  
o f  p e s t s
1.43 1.43 1.78 1.50 1.67 0.35
Reduced mechanical 
c u l t i v a t i o n
2.40 2.07 2.11 2.38 2.33 0.33
In te g ra te d  p e s t  
management
1.43 1.43 1.44 1.25 1.67 0.24
Reduced p e s t i c i d e  
a p p l i c a t i o n
1.67 1.71 1.56 1.75 1.67 0.19
Minimum t i l l a g e 1.67 1.79 1.56 1.80 1.67 0.13
8 Scale  va lues  a re :  1 = o f  high importance; 2 = o f  moderate importance; 
3 = o f  low importance,  and 4 = o f  no importance.  b Tasks inc luded:
1 = Consultancy and assessment;  2 = Adminis tra tive/management;
3 = Research; 4 = Teaching in a formal educa t iona l  s e t t i n g ,  and 
5 = A g r ic u l tu ra l  ex tens ion .  °GDD = G rea te s t  Degree o f  D i f fe ren ce ;  
was determined by s u b t r a c t i n g  th e  lowest  group score  from th e  h ig h es t  
s co re .
Other p ra c t i c e s  t h a t  a l so  were considered to  be highly  
s i g n i f i c a n t l y  d i f f e r e n t ,  based on the  s ca le  o f  p r a c t i c a l  s ig n i f i c a n c e ,  
included n u t r i e n t  re cy c l in g ,  using nonchemical weed c o n t r o l ,  use o f  
energy a l t e r n a t i v e s ,  organic  f e r t i l i z e r s ,  p r o f i t a b l e  marketing 
s t r a t e g i e s ,  and crop r o t a t i o n .  S p e c i f i c a l l y ,  those  in  ex tens ion  ra ted  
n u t r i e n t  r e c y c l in g ,  p r o f i t a b l e  marketing s t r a t e g i e s  and crop r o t a t i o n  
as h ig h es t  while those  in teaching  ra te d  these  p r a c t i c e s  lowest  in 
importance.  Using non chemical weed control  and use of  energy 
a l t e r n a t i v e s  was ra te d  by the  administration/management group h ighes t ,  
while the  ex tens ion  group ra te d  them as lowest.  The t e ach e rs  r a te d  
use o f  organic  f e r t i l i z e r s  h igher  in importance in comparison to  the  
r e sea rc h e r s  (see Table 30) .
S u b s tan t ia l  d i f f e r e n c e s  were found, according t o  th e  s c a le  of  
p r a c t i c a l  s i g n i f i c a n c e ,  in respondents '  pe rcep t ions  o f  the  importance 
o f  the  p r a c t i c e s ,  use o f  in ten s iv e  la b o r ,  energy, water and s o i l  
c o nse rva t ion ,  b io log ica l  contro l  o f  p e s t s ,  and reduced mechanical 
c u l t i v a t i o n .
Those in teaching  ra te d  in te n s iv e  labo r  h igher  than those  in 
re s ea rc h .  Those involved in consultancy a c t i v i t i e s  r a t e d  energy 
conserva t ion  higher  in importance than d id  those  in ex tens ion .  Soil 
conserva t ion  was ra te d  by the  respondents  engaged in 
administ ra tion/management,  re sea rch ,  and extens ion  a c t i v i t i e s  as a 
p r a c t i c e  of  h igher  importance compared to  the  t e a c h e r s .
S l i g h t  d i f f e r e n c e s  were recorded, according to  the  s ca le  o f  
p r a c t i c a l  s ig n i f i c a n c e ,  f o r  in t e g ra t e d  p e s t  management, reduced 
p e s t i c i d e  a p p l i c a t io n  and minimum t i l l a g e .  The teach ing  group ra ted
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i n t e g r a t e d  p e s t  management h i g h e s t ,  w h i le  th o se  in  e x ten s io n  r a t e d  i t  
low es t .  The r e s e a r c h e r s  r a t e d  reduced p e s t i c i d e  a p p l i c a t i o n  h ig h e s t  
in importance in comparison to  the  ex tens ion  group who r a t e d  i t  
low es t .
For H073 th e  pe rce ived  degrees  o f  importance o f  s e l e c t e d  
p r a c t i c e s  impor tant  to  th e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e  were 
compared among responden ts  who worked a t  d i f f e r e n t  l e v e l s  du r ing  t h e i r  
most r e c e n t  f i e l d  expe r iences  (see  Table  3 1 ) .  Based on t h e  c o l l e c t e d  
survey responses  t h e  s tudy p a r t i c i p a n t s  had worked a t  t h e  fo l lowing  
l e v e l s :  (1) n a t i o n a l ,  (2) u n i v e r s i t y ,  (3) i n t e r n a t i o n a l ,  (4) d i s t r i c t ,  
and (5) farm or  v i l l a g e .
The mean degree  o f  perce ived  in f lu e n c e  o f  each p r a c t i c e  t o  th e  
success  o f  s u s t a i n a b l e  a g r i c u l t u r e  was c a l c u l a t e d  f o r  each work l e v e l .  
In a d d i t i o n ,  th e  g r e a t e s t  degree o f  d i f f e r e n c e  (GDD) in  th e  pe rce ived  
importance f o r  each p r a c t i c e  was de termined by s u b t r a c t i n g  th e  lowest  
group sco re  from th e  h ig h e s t  group s co re .  The group means were 
p re sen ted  f o r  each p r a c t i c e  in descending o rd e r  o f  t h e  g r e a t e s t  degree 
o f  d i f f e r e n c e  (see  Table 31 ) .  To f a c i l i t a t e  t h e  i n t e r p r e t a t i o n  o f  
t h i s  d a ta  th e  same s c a l e  used f o r  O b jec t ive  7 (p .  95) was u t i l i z e d  in 
i n t e r p r e t a t i o n  o f  the  d a ta .
From th e  r e s u l t s  in Table 31 i t  can be noted t h a t  th e  h ig h e s t  
degrees  o f  d i f f e r e n c e  were recorded  f o r  t h e  p r a c t i c e s ,  use o f  o rgan ic  
f e r t i l i z e r s ,  p r o f i t a b l e  marketing s t r a t e g i e s ,  and use o f  energy 
a l t e r n a t i v e s .  High degrees  o f  d i f f e r e n c e  a l s o  were re p o r t e d  f o r  th e  
o t h e r  n ine  p r a c t i c e s .
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Table 31
Mean8 Perceived Degree of  Importance o f  Each P r a c t i c e  to  the  Success of  
S u s ta in ab le  A gr icu l tu re  bv Respondents Who Had Worked a t  D i f f e r e n t  
Levels Purina The ir  Most Recent I n t e r n a t io n a l  F ie ld  Experience 
(N = 64)
Level6
1 2 3 4 5
N t l . I n t .  Unv. Farm. Dis.  GDDC 
P r a c t i c e  n=27 n=13 n=12 n=7 n=5
Organic f e r t i l i z e r s
P r o f i t a b l e  marketing 
s t r a t e g i e s
Use of  energy 
a l t e r n a t i v e s
Biologica l  d i v e r s i t y  
o f  l i v e s t o c k
Energy conserva tion
Reduced mechanical 
c u l t i v a t i o n
Leaving land fa llow
Using non chemical 
contro l
N u t r ie n t  r ecyc l ing
P o lycu l tu re  o f  c ro p s /  
m u l t ip l e  cropping























( t a b l e  c o n t i n u e s !
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Level6
1 2 3 4 5
N t l . I n t . Unv. Farm. Dis . GDDC
P r a c t i c e n=27 n=13 n=12 n=7 n=5
B io lo g ic a l  d i v e r s i t y  
o f  c rops
1.37 1.31 1.08 1.57 1.60 0.52
Use o f  i n t e n s i v e  
l a b o r
2.56 2.54 2.67 3 .00 2.80 0.46
B io lo g ic a l  c o n t ro l  
o f  p e s t s
1.56 1.54 1.25 1.57 1.60 0.35
Water c o n se rv a t io n 1.15 1.08 1.25 1.43 1.20 0.35
Reduced p e s t i c i d e  
a p p l i c a t i o n
1.67 1.69 1.50 1.80 2.00 0.31
Soi l  c o n se rv a t io n 1.19 1.23 1.00 1.14 1.20 0.23
Crop r o t a t i o n 1.41 1.31 1.25 1.43 1.40 0.16
I n t e g r a t e d  p e s t  
management
1.41 1.46 1.42 1.43 1.40 0.06
a Sca le  va lues  a re :  1 = s t r o n g l y  ag ree ;  2 = ag ree ;  3 = undecided;
4 = d i s a g r e e ,  and 5 = s t r o n g l y  d i s a g r e e .  bLevels inc luded :
1 = N a t io n a l ;  2 = I n t e r n a t i o n a l ;  3 = U n iv e r s i t y ;  4 = Farm o r  v i l l a g e ;  
and 5 = D i s t r i c t .  CGDD = g r e a t e s t  degree  o f  d i f f e r e n c e  was o b ta in ed  by 
s u b t r a c t i n g  th e  low es t  group score  from th e  h i g h e s t  group s c o r e .
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The responden ts  t h a t  had worked a t  th e  i n t e r n a t i o n a l ,  d i s t r i c t ,  
and n a t io n a l  l e v e l s  r a t e d  organ ic  f e r t i l i z e r s  h ig h e r  in  importance 
than th o se  who had worked a t  th e  u n i v e r s i t y  and farm l e v e l s .  Those 
responden ts  t h a t  had worked a t  th e  i n t e r n a t i o n a l  l eve l  r a t e d  
p r o f i t a b l e  marketing s t r a t e g i e s  and use o f  energy a l t e r n a t i v e s  h ig h e s t  
in importance when compared t o  th e  responden ts  t h a t  had worked a t  the  
o t h e r  work l e v e l s .
According to  th e  s c a l e  o f  p r a c t i c a l  s i g n i f i c a n c e ,  s u b s t a n t i a l  
degrees  o f  d i f f e r e n c e s  were recorded  f o r  t h e  p r a c t i c e s ,  use o f  
i n t e n s i v e  l a b o r ,  b io lo g i c a l  con t ro l  o f  p e s t s ,  w a te r  co n se rv a t io n  and 
reduced p e s t i c i d e  a p p l i c a t i o n .  The responden ts  who had worked a t  the  
u n i v e r s i t y ,  i n t e r n a t i o n a l  and n a t io n a l  l e v e l s  r a t e d  use  o f  i n t e n s i v e  
l a b o r  as a p r a c t i c e  o f  h ig h e r  importance than  those  respondents  who 
had worked a t  t h e  farm and d i s t r i c t  l e v e l s .
B io log ica l  c o n t ro l  o f  p e s t s  was r a t e d  h ig h e s t  in importance by 
th o se  who had worked a t  th e  u n i v e r s i t y  l e v e l .  The responden ts  t h a t  
had worked a t  t h e  i n t e r n a t i o n a l  leve l  r a t e d  use o f  energy 
a l t e r n a t i v e s ,  b io lo g ic a l  d i v e r s i t y  o f  l i v e s t o c k ,  and energy 
a l t e r n a t i v e s  h ighe r  in importance when compared t o  t h e  responden ts  who 
had worked a t  t h e  o t h e r  work l e v e l s .  Those t h a t  had worked a t  th e  
u n i v e r s i t y  l e v e l  r a t e d  reduced mechanical c u l t i v a t i o n  and us ing  non 
chemical c o n t ro l  h ig h e s t  in  comparison to  th e  o t h e r  re sp o n d en ts .  
Respondents t h a t  had worked a t  the  d i s t r i c t  l eve l  r a t e d  n u t r i e n t  
r e c y c l in g  h ig h e s t  in importance,  while  p o l y c u l tu r e  o f  c r o p s / m u l t i p l e  
cropping  was r a t e d  h ig h e s t  in  importance by the  responden ts  t h a t  had 
worked a t  th e  i n t e r n a t i o n a l  l e v e l .  Respondents who had worked a t  the
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n a t i o n a l ,  i n t e r n a t i o n a l ,  and u n iv e r s i t y  l e v e l s  r a te d  minimum t i l l a g e  
h igher  in importance in comparison to  those  who worked a t  the  farm and 
d i s t r i c t  l e v e l s .  Bio logical  d i v e r s i t y  o f  crops was ra t e d  h ighes t  by 
th e  respondents  who had worked a t  the  u n i v e r s i t y  l e v e l .
S l i g h t  d i f f e r e n c e s  were recorded f o r  the  p r a c t i c e s ,  so i l  
conserva t ion  and crop r o t a t i o n ,  while n e g l i g i b l e  d i f f e r e n c e  was found 
f o r  i n t e g ra te d  p e s t  management
Ob.iective 8
The e igh th  o b je c t iv e  of the  study was to  determine the  opinions  
of  p a r t i c i p a n t s  on ac t ions  perceived important fo r  the  promotion of  
s u s ta in a b le  a g r i c u l t u r e .  Respondents were asked t o  in d i c a t e  t h e i r  
l e v e l s  o f  agreement or  disagreement f o r  each of  the  i tems using the  
fol lowing L ik e r t - ty p e  sca le :  1 = s t ro n g ly  agree,  2 = agree ,  3 = 
undecided, 4 = d i s ag r ee ,  and 5 ** s t ro n g ly  d i s ag ree .  Percentages ,  mean 
sco res ,  and s tandard  d e v ia t io n s  fo r  each o f  the  19 ac t io n s  regard ing 
th e  promotion o f  su s ta in a b le  a g r i c u l tu r e  are  presented  in descending 
order  o f  mean importance in Table 32.
About 50% o f  the  respondents  s t ro n g ly  agreed t h a t  the  a c t i o n s ,  
inco rpo ra te  the  ecologica l  dimensions o f  the  economy, t r a d e  and 
in d u s t ry  in to  a g r i c u l t u r a l  p o l i c i e s  (M = 1 .60) ,  develop technolog ies  
to  extend the  environmental resource  base while reducing damage 
(M = 1 .64) ,  and give  the  pub l ic  g r e a t e r  access to  information 
regard ing  the  environment (M = 1.65) were important in promoting 
s u s ta in a b le  a g r i c u l t u r e .
T a b l e  32
Actions  Perce ived  Impor tan t  t o  t h e  Promotion o f  S u s t a in a b le
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A g r i c u l t u r e  (N = 92)
Level o f  agreement0
1 2 3 4 5
SA A UD D SD
n n n n n
% % % % %
In c o rp o r a t e  t h e  e co lo g ic a l  
d im ensions  o f  th e  
economy, t r a d e  and 
in d u s t r y  i n t o  












Develop t e c h n o l o g ie s  to  
ex tend  th e  
environmenta l  
a g r i c u l t u r a l  r e so u rce  













Give t h e  p u b l i c  g r e a t e r  
a cce ss  t o  in fo rm a t ion  













Encourage c o n t ro l  o f  












Educate farmers  about 
s c a r c i t y  o f  n a tu r a l  












Support  a g r i c u l t u r a l  
p o l i c i e s  c o n ta i n in g  









4 1.99 1.07 
4 .3
( t a b l e  c o n t in u es
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Action n n n n n
% % % % %
Encourage voluntary  
compliance with 
environmental 












Promote p r i v a t e  techn ica l  












Promote pub l ic  
p a r t i c i p a t i o n  in 












Promote more innovative  







































aLevel o f  agreement inc ludes:  1 = s t ro n g ly  agree;  2 = agree;  
3= undecided; 4 = d i sag ree ,  and 5 = s t ro n g ly  d i s ag r ee .
The ac t io n ,  encourage control  of  popula tion growth, ranked fou r th  in 
terms o f  mean score  (1 .81) .  However, the  g r e a t e s t  number of 
p a r t i c i p a n t s  (54.3%) s t rong ly  agreed t h a t  i t  was impor tant to  the  
promotion of  su s ta in a b le  a g r i c u l tu r e .  Fewer than h a l f  o f  the
respondents  s t r o n g l y  agreed t h a t  th e  a c t i o n s ,  suppor t  a g r i c u l t u r a l  
p o l i c i e s  co n ta in in g  economic in c e n t iv e s  (M -  1.99) and educa te  farmers  
about s c a r c i t y  o f  n a tu ra l  re so u rce s  (M = 1.91) were impor tan t  to  the  
promotion o f  s u s t a i n a b l e  a g r i c u l t u r e .  Although fewer respondents  
s t r o n g ly  agreed  t h a t  th e  a c t i o n s ,  encourage v o lu n ta ry  compliance with 
environmental  r e g u l a t i o n s ,  promote p r i v a t e  t e c h n i c a l  a s s i s t a n c e  and 
government a s s i s t a n c e  programs, and encourage government r e g u l a t i o n s  
reg a rd in g  th e  environment,  a m a jo r i ty  o f  t h e  responden ts  agreed t h a t  
t h e s e  a c t i o n s  were impor tant  t o  the  promotion o f  s u s t a i n a b l e  
a g r i c u l t u r e .
In a d d i t i o n  to  th e  items in Table  32 th e  respondents  were given 
th e  op t ion  t o  add a t  l e a s t  two a c t i o n s  t h a t  in t h e i r  op in ions  were 
impor tan t  t o  t h e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e .  T h i r t e e n  
responden ts  sugges ted  a c t io n s  with which they  s t r o n g ly  agreed .
Changing economic,  and educa t iona l  p o l i c i e s  and s t r e n g th e n in g  
re s e a rc h  and ex tens ion  i n s t i t u t i o n s  were among a c t i o n s  provided by the  
re sp o n d en ts .  T h e i r  sug g es t io n s  a re  summarized in  Table 33.
T a b le  33
Additional Actions Program O ff ice rs  Suggested Important to  the
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Promotion o f  Sus ta inab le  A g r ic u l tu r e .
Actions n
D ecen t ra l ize  marketing 2
Improve and support  s t a t e  coopera t ive  extens ion 
systems and experiment s t a t i o n s  to  car ry  out 
r e sea rch  and publ ic  educat ion
2
Implement po l icy  favorab le  to  a g r i c u l tu r e  
and a g r i c u l t u r a l  t rade
2
Use t e l e v i s i o n  and media to  bring r e a l i t y  
i s su es  to  the  public
2
Strengthen e x i s t i n g  i n s t i t u t i o n s 2
Eliminate  government subs id ie s 1
Employ measures t h a t  combat poverty in developing 
c o u n t r ie s
1




Summary, Conclusions and Recommendations 
Purpose and Objec t ives
The pr imary purpose o f  t h i s  s tudy was t o  dete rmine  th e  p e rc ep t io n s  
o f  i n t e r n a t i o n a l  program o f f i c e r s  a f f i l i a t e d  with th e  Board o f  
I n t e r n a t i o n a l  Food and A g r i c u l tu r a l  Development (BIFAD) toward 
(1) s u s t a i n a b l e  a g r i c u l t u r e ,  (2) p r a c t i c e s  used to  s u s t a i n  
a g r i c u l t u r e ,  and (3) ideas  on promoting s u s t a i n a b l e  a g r i c u l t u r e .  The 
s tudy a l s o  inc luded  a v e r i f i c a t i o n  o f  C rosson 's  four-way 
c l a s s i f i c a t i o n  system. The o b j e c t i v e s  o f  t h i s  s tudy were t o :
(1) Descr ibe  program o f f i c e r s '  demographic c h a r a c t e r i s t i c s .
(2) Determine th e  p e rc e p t io n s  o f  respondents  reg a rd in g  placement 
o f  twelve s e l e c t e d  c o u n t r i e s  in p r o d u c t i v i t y  p o t e n t i a l  and 
a g r i c u l t u r a l  land p o t e n t i a l  c a t e g o r i e s  as hypothes ized  by 
Crosson (1983) .
(3) V a l id a t e  C rosson 's  model.
(4) Determine i f  r e l a t i o n s h i p s  e x i s t e d  between program o f f i c e r s '  
placement o f  s e l e c t e d  c o u n t r i e s  in c a t e g o r i e s  I I  and I I I  and 
t h e i r  (a)  most r e c e n t  types  o f  i n t e r n a t i o n a l  f i e l d  
e x p e r ien c e s ,  and (b) l e v e l s  o f  work dur ing  t h e i r  most r e c e n t  
f i e l d  ex p e r ien ce .
(5) Define s u s t a i n a b l e  a g r i c u l t u r e  as pe rce ived  by BIFAD program 
o f f i c e r s .
(6) Determine th e  degree  o f  importance o f  s e l e c t e d  p r a c t i c e s  
r e l a t e d  to  s u s t a i n a b l e  a g r i c u l t u r e  as  pe rce ived  by program 
o f f i c e r s .
I l l
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(7) Determine i f  d i f f e r e n c e s  e x i s t e d  in perceived  importance o f  
s e l e c t e d  p r a c t i c e s  according  t o :  (a) whether o r  not 
respondents  had i n t e r n a t i o n a l  g r a s s r o o t s  exper ience ,  (b) 
types  o f  t a sk s  performed during t h e i r  most r e c e n t  f i e l d  
e xper iences .
(8) Determine the  opin ions  o f  p a r t i c i p a n t s  on a c t i o n s  important to  
th e  promotion o f  s u s ta in a b le  a g r i c u l t u r e .
Procedures
The popu la t ion  o f  t h i s  s tudy were th e  157 T i t l e  XII 
c o o r d i n a t o r s / r e p r e s e n t a t i v e s  in Land Grant U n i v e r s i t i e s  whose 
r e s p o n s i b i l i t i e s  inc luded co o rd ina t ing  a g r i c u l t u r a l  a c t i v i t i e s  in 
i n t e r n a t i o n a l  development on a d a i l y  b a s i s .
The ins t rument  used was a t h r e e - p a r t  mail q u e s t i o n n a i r e .
P a r t  one was concerned with the  v a l id a t io n  o f  C rosson 's  1983 model.
P a r t  two con ta ined  ques t ions  regard ing  a g r i c u l t u r a l  p r a c t i c e s  
im por tant to  s u s t a in a b le  a g r i c u l t u r e  and program o f f i c e r s '  op in ions  on 
a c t io n s  important to  the  promotion o f  s u s t a in a b le  a g r i c u l t u r e .  The 
t h i r d  p a r t  o f  t h e  q u e s t io n n a i r e  conta ined  demographic d a ta  and 
q u es t io n s  r e l a t e d  to  p a r t i c i p a n t s '  exper iences  ga ined on t h e i r  
i n t e r n a t i o n a l  f i e l d  ass ignments .
Content v a l i d i t y  of  the  ins trument was a ssessed  by f a c u l t y  in  the  
LSU School o f  Vocational Education; f a c u l t y  in  t h e  Departments of  
Agronomy, A g r ic u l tu ra l  Economics, Entomology and Sociology f a c u l t y  
members; and doc to ra l  s tuden t s  i n t e r e s t e d  in i n t e r n a t i o n a l  
development.  The ins trument was f i e l d  t e s t e d  with  f i f t e e n  LSU Facul ty  
members a c t i v e l y  involved in i n t e r n a t io n a l  a g r i c u l t u r a l  development.
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Q u e s t io n n a i r e s  were mailed t o  a l l  157 T i t l e  XII program o f f i c e r s  
a t  t h e  Land Grant U n i v e r s i t i e s  th roughou t  t h e  United S t a t e s .  Of th e  
157 q u e s t i o n n a i r e s  mai led ,  103 were r e t u r n e d .  Eleven o f  t h e  r e tu rn e d  
q u e s t i o n n a i r e s  were unusab le ,  r e s u l t i n g  in a u sab le  sample o f  92 
(58.6%). A te lephone  fo llowup o f  nonrespondents  was conducted and 
r e s u l t e d  in 21 r e s p o n se s .  R esu l t s  from th e  Wilcoxon-Mann-Whitney 
t e s t s  and t h e  chi square  t e s t s  r e v e a le d  t h a t  t h e  mail p a r t i c i p a n t s  of  
t h e  s tudy  were no t  d i f f e r e n t  from th e  nonresponden ts .  T h e re fo re ,  i t  
was concluded t h a t  th e  answers from responden ts  in  t h e  s tudy  were not 
d i f f e r e n t  from what could  be expec ted  from nonresponden ts .
D e s c r i p t i v e  s t a t i s t i c s  were used f o r  a l l  o b j e c t i v e s .  Cramer 's  V 
con t ingency  c o e f f i c i e n t  was c a l c u l a t e d  to  de te rm ine  i f  a r e l a t i o n s h i p  
e x i s t e d  between Program O f f i c e r s '  placement o f  s e l e c t e d  c o u n t r i e s  in 
c a t e g o r i e s  I I  and I I I ,  and t h e i r  (a) most r e c e n t  ty p es  o f  
i n t e r n a t i o n a l  f i e l d  e x p e r i e n c e s ,  and (b) work l e v e l s  d u r ing  t h e i r  most 
r e c e n t  i n t e r n a t i o n a l  f i e l d  exp e r ien ce .
A s c a l e  o f  p r a c t i c a l  s i g n i f i c a n c e  was e s t a b l i s h e d  t o  measure 
w he ther  o r  no t  s e l e c t e d  v a r i a b l e s  in f lu en c ed  program o f f i c e r s '  
o p in io n s  re g a rd in g  th e  degree  o f  importance o f  s e l e c t e d  p r a c t i c e s  
im p o r tan t  t o  s u s t a i n  a g r i c u l t u r e .  The v a r i a b l e s  used in  t h e s e  
a n a ly s e s  were:  i n t e r n a t i o n a l  g r a s s r o o t s  e x p e r i e n c e ,  ty p es  o f  t a s k s ,  
and work l e v e l s  d u r in g  t h e i r  most r e c e n t  i n t e r n a t i o n a l  f i e l d  
e x p e r i en c e .
114
Findings
The summary o f  the  f in d in g s  a re  arranged by o b j e c t i v e .
O bject ive  1 :
The ty p i c a l  p r o f i l e  o f  the  T i t l e  XII program o f f i c e r s  was a 52 
y e a r - o ld  male who had earned th e  Doctor o f  Philosophy Degree in an 
a g r i c u l t u r a l  a rea  and had l iv e d  overseas  f o r  about e ig h t  y e a r s .  These 
program o f f i c e r s  g e n e r a l ly  were not f l u e n t  in  many languages o the r  
than Engl ish .  About h a l f  had gained some i n t e r n a t i o n a l  g r a s s ro o t s  
exper iences  with o rg a n iz a t io n s  inc lud ing  th e  Food and A g r ic u l tu ra l  
O rganiza t ion  o f  the  United Nations ,  th e  Organiza tion  o f  American 
S t a t e s  and th e  R ocke fe l le r  Foundation.  At th e  t ime o f  th e  study t h e i r  
major r e s p o n s i b i l i t i e s  were in a d m in i s t r a t i o n .  The m a jo r i ty  o f  t h e i r  
i n t e r n a t i o n a l  f i e l d  exper iences  took p lace  dur ing  the  year s  1981-1990. 
F ie ld  exper iences  were acquired in seventy-seven c o u n t r i e s .  Those 
c o u n t r i e s  t h a t  were most f r e q u e n t ly  v i s i t e d  were th e  Dominican 
Republic,  B r a z i l ,  Kenya, China, Egypt, India  and Niger.  Consultancy 
and assessment s tu d i e s  were t a s k s  most o f ten  performed a t  th e  na t iona l  
government leve l  and a t  the  i n t e r n a t i o n a l  leve l  by th e se  people .  
O bject ive  2 :
The r e s u l t s  obta ined f o r  o b j e c t iv e  two regarded th e  placement of 
A u s t r a l i a ,  Canada, and the  U.S. in ca tegory  I ;  Argent ina ,  B ra z i l ,  and 
the  Sudan in ca tegory  I I ;  China, Ind ia ,  and Indonesia  in ca tegory  I I I ;  
and France,  Hungary, and West Germany in ca tegory  IV. About 35 o f  the  
92 respondents  p laced A u s t r a l i a ,  Canada, and th e  U.S. in  ca tegory  I 
while  Crosson placed th e se  c o u n t r i e s  in ca tegory  I I .  The responden ts '  
placement o f  Argentina  and Brazil  in ca tegory  I I  was c o n s i s t e n t  with
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C rosson 's  placement,  whi le  only f i f t e e n  (18.1%) o f  t h e  respondents  
agreed with  C rosson 's  placement o f  th e  Sudan in c a teg o ry  I I .  At l e a s t  
one t h i r d  o f  th e  respondents  agreed with  C rosson 's  placement o f  China 
and Indones ia ,  but more placed Indonesia  in th e  non a p p l i c a b l e  
ca tego ry  o r  in ca tegory  I I  r a t h e r  than in  c a tego ry  I I I .  France,
Hungary and Germany, which accord ing to  Crosson belonged in  ca tegory  
IV, were placed  by th e  respondents  in c a t e g o r i e s  I I  and I I I  more than 
in ca tego ry  IV o r  in t h e  non a p p l i c a b l e  ca teg o ry .
O b jec t ive  3
Based on th e  e s t a b l i s h e d  c r i t e r i o n  fo rmula ted  by the  r e s e a r c h e r  
t h a t  a t  l e a s t  50% o f  t h e  r e sp o n d en ts '  placement o f  c o u n t r i e s  in 
c a t e g o r i e s  I through IV should be in  agreement with  C rosson 's  
placement ,  th e  hypotheses  HO, t through HO, A and t h e r e f o r e  the  o v e ra l l  
hypo thes i s  t h a t  r e sp o n d en ts '  placement o f  c o u n t r i e s  in  a g r i c u l t u r a l  
p r o d u c t i v i t y  and land  p o t e n t i a l  c a t e g o r i e s  w i l l  agree  with C rosson 's  
placement (HO,), was r e j e c t e d .
O b jec t ive  4
The c a l c u l a t e d  Cramer 's  c o e f f i c i e n t s  (V) i n d i c a t e d  t h a t  th e  
v a r i a b l e s  s tu d ie d  were independent f o r  t h e  case  o f  Argen t ina ,  China, 
and Indones ia ,  but  not f o r  I n d ia ,  B razi l  and Sudan. The v a r i a b l e s  
s tu d ie d  were program o f f i c e r s '  placement o f  s e l e c t e d  c o u n t r i e s  in 
ca teg o ry  I I  and I I I ,  and the  r e sp o n d en t s '  types  o f  f i e l d  exper iences  
acqu ired  and t h e i r  v a r ious  work l e v e l s  dur ing  t h e i r  most r e c e n t  t r i p s .  
The magnitude o f  th e  a s s o c i a t i o n  was the  s t r o n g e s t  in th e  case  o f  
Ind ia  (Cramer' s  V = 0 .44) in  comparison to  Brazi l  (C ramers 's  V = 0 .31) 
and Sudan (Cramer's  V = 0 .3 4 ) .  Program o f f i c e r s '  placement and t h e i r
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work l e v e l s  dur ing  t h e i r  most r e c e n t  i n t e r n a t i o n a l  f i e l d  exper ience  
were found to  be a s s o c ia te d  only f o r  Ind ia .
O bjec t ive  5
Based on th e  choices  o f  the  respondents  regard ing  the  d e f i n i t i o n s  
o f  s u s t a i n a b l e  a g r i c u l t u r e  l i s t e d  in th e  l i t e r a t u r e  i t  can be s t a t e d  
t h a t  d e f i n i t i o n  H was the  ' b e s t '  d e f i n i t i o n  o f  s u s t a in a b le  
a g r i c u l t u r e .  The American Agronomy Soc ie ty  r e f e r s  to  s u s t a in a b le  
a g r i c u l t u r e  as "an a g r i c u l t u r e  t h a t  over  th e  long term -enhances 
environmental  q u a l i t y  and th e  resource  base on which a g r i c u l t u r e  
depends, -p rov ides  f o r  b a s ic  human and f i b e r  needs,  - i s  economical ly 
v i a b l e ,  -enhances th e  q u a l i t y  o f  l i f e  f o r  farmers and s o c i e ty " .  
O b jec t ive  6
Regarding th e  p e rcep t ions  o f  respondents  concerning th e  degree o f  
importance o f  p r a c t i c e s  to  s u s t a in  a g r i c u l t u r e  i t  was revea led  t h a t  
s o i l ,  w a te r ,  and energy c onse rva t ion ,  b io lo g ic a l  d i v e r s i t y  o f  c rops ,  
i n t e g r a t e d  p e s t  management, and n u t r i e n t  r e c y c l in g  were regarded as 
p r a c t i c e s  o f  high importance by the  m a jo r i ty  o f  th e  responden ts .
Leaving land  fa l low  and use o f  i n t e n s iv e  l a b o r  were cons idered  l e a s t  
important to  the  success  o f  s u s t a in a b l e  a g r i c u l t u r e .
O bjec t ive  7
Based on the  s c a le  o f  p r a c t i c a l  s i g n i f i c a n c e  e s t a b l i s h e d  by the  
r e s e a r c h e r  i t  was determined t h a t  t h e r e  was a s u b s t a n t i a l  degree o f  
d i f f e r e n c e  found among th e  mean r a t i n g s  f o r  the  p r a c t i c e ,  use of  
o rgan ic  f e r t i l i z e r s ,  among th e  respondents  with  and w i thou t  g r a s s r o o t s  
exper ience .  A s l i g h t  degree o f  d i f f e r e n c e  was found f o r  th e  p r a c t i c e s  
reduced p e s t i c i d e  a p p l i c a t i o n ,  leav ing  land fa l lo w ,  n u t r i e n t
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recy c l in g ,  use o f  chemical weed c o n t ro l ,  crop r o t a t i o n ,  use o f  energy 
a l t e r n a t i v e s ,  and energy conserva t ion .
According to  the  sca le  o f  p r a c t i c a l  s i g n i f i c a n c e  which was s e t  by 
the  r e sea rc h e r ,  leaving land fa l low had the  g r e a t e s t  degree o f  
d i f f e r e n c e ;  those  in teaching in c o n t r a s t  t o  o th e r  groups ( i . e .  
consultancy ,  administration/management,  re sea rch ,  and extens ion)  r a te d  
i t  o f  h ighes t  importance.  The th r e e  p r a c t i c e s  with  th e  next g r e a t e s t  
degree  o f  d i f f e r e n c e  were po ly cu l tu re  of  c ro p s /m u l t ip le  cropping, 
b io log ica l  d i v e r s i t y  o f  crops ,  and b io log ica l  d i v e r s i t y  of l i v e s to c k .
In p a r t i c u l a r ,  the  respondents engaged in ex tens ion  a c t i v i t i e s  
perceived po lycu l tu re  of  c ro p s /m u l t ip le  cropping as o f  h igher  
importance in comparison to  the  respondents  involved in re sea rch ,  
teach in g ,  administ ra tive/management,  and consultancy f i e l d  
exper iences .
The extension respondents considered b io lo g ica l  d i v e r s i t y  o f  crops 
o f  somewhat higher importance to  the  success o f  s u s ta in a b le  
a g r i c u l t u r e  than the  respondents  involved in teach in g ,  r e sea rch ,  
consultancy and a d m in is t r a t io n .  Those respondents  engaged in 
consultancy and extens ion  ra ted  the  p r a c t i c e ,  b io log ica l  d i v e r s i t y  of 
l i v e s to c k ,  h ighes t  in comparison t o  the  o th e r  respondents .  Other 
p r a c t i c e s  t h a t  a l so  were considered to  be h ighly  s i g n i f i c a n t l y  
d i f f e r e n t ,  based on the  sca le  o f  p r a c t i c a l  s i g n i f i c a n c e ,  inc luded 
n u t r i e n t  r e c y c l in g ,  using non chemical weed c o n t r o l ,  use o f  energy 
a l t e r n a t i v e s ,  use o f  organic  f e r t i l i z e r s ,  p r o f i t a b l e  marketing 
s t r a t e g i e s ,  and crop r o t a t i o n .
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S u b s t a n t i a l  d i f f e r e n c e s  were found, according  to  t h e  s c a l e  o f  
p r a c t i c a l  s i g n i f i c a n c e ,  in  r e sp o n d en ts '  p e rc e p t io n s  o f  th e  importance 
o f  t h e  p r a c t i c e s :  use o f  i n t e n s i v e  l a b o r ;  energy ,  w a te r  and s o i l  
c o n se rv a t io n ;  b io lo g ic a l  c on t ro l  o f  p e s t s ;  and reduced mechanical  
c u l t i v a t i o n .  Those in t e ach ing  r a t e d  i n t e n s i v e  l a b o r  h ig h e r  than 
th o s e  in  r e s e a r c h .  Those involved in co nsu l tancy  a c t i v i t i e s  r a t e d  
energy co n se rv a t io n  h ighe r  in  importance than  d id  th o se  in e x te n s io n .  
Soil  co n se rv a t io n  was r a t e d  by th e  re spondents  engaged in 
adminis t ra t ion/management ,  r e s e a rc h ,  and ex ten s io n  a c t i v i t i e s  as a 
p r a c t i c e  h ighe r  in  importance in  comparison t o  th e  responden ts  in 
t e a c h in g .
S l i g h t  d i f f e r e n c e s  were reco rded ,  accord ing  to  the  s c a l e  o f  
p r a c t i c a l  s i g n i f i c a n c e ,  f o r  i n t e g r a t e d  p e s t  management, reduced 
p e s t i c i d e  a p p l i c a t i o n  and minimum t i l l a g e .  The t e ac h in g  group r a t e d  
i n t e g r a t e d  p e s t  management h ig h e s t ,  while  those  in ex tens ion  r a t e d  i t  
low es t .  The r e s e a r c h e r s  r a t e d  reduced p e s t i c i d e  a p p l i c a t i o n  h ig h e s t  
in importance in comparison to  t h e  ex tens ion  group which r a t e d  i t  
low es t .
Regarding re sp o n d en ts '  work l e v e l s ,  th e  h ig h e s t  degrees  o f  
d i f f e r e n c e  were recorded  f o r  the  p r a c t i c e s ,  use o f  o rgan ic  
f e r t i l i z e r s ,  p r o f i t a b l e  marketing s t r a t e g i e s ,  and use o f  energy 
a l t e r n a t i v e s .  High degrees  o f  d i f f e r e n c e  a l s o  were re p o r t e d  f o r  th e  
o t h e r  n ine  p r a c t i c e s .  Respondents who had worked a t  th e  
i n t e r n a t i o n a l ,  d i s t r i c t ,  and n a t io n a l  l e v e l s  r a t e d  o rgan ic  f e r t i l i z e r s  
h ig h e r  in importance than those  who had worked a t  t h e  u n i v e r s i t y  and 
farm l e v e l s .  Respondents who had worked a t  th e  i n t e r n a t i o n a l  leve l
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r a t e d  p r o f i t a b l e  marketing s t r a t e g i e s  and use o f  energy a l t e r n a t i v e s  
h ighes t  in importance when compared to  the  respondents  who had worked 
a t  th e  o th e r  l e v e l s .
According to  the  s ca le  o f  p r a c t i c a l  s i g n i f i c a n c e ,  s u b s ta n t i a l  
d i f f e r e n c e s  were recorded f o r  the  p r a c t i c e s ,  use o f  i n t e n s iv e  labo r ,  
b io lo g ica l  contro l  o f  p e s t s ,  water conserva t ion  and reduced p e s t i c id e  
a p p l i c a t i o n .  Respondents t h a t  had worked a t  the  i n t e r n a t i o n a l ,  
d i s t r i c t ,  and na t iona l  l e v e l s  ra ted  organic  f e r t i l i z e r s  h igher  in 
importance than those  who had worked a t  the  u n iv e r s i t y  and farm 
l e v e l s .  Those respondents t h a t  had worked a t  th e  i n t e r n a t io n a l  level 
r a te d  p r o f i t a b l e  marketing s t r a t e g i e s  and use o f  energy a l t e r n a t i v e s  
h ighes t  in importance when compared to  the  respondents  t h a t  had worked 
a t  th e  o th e r  work l e v e l s .
According to  the  sca le  o f  p ra c t i c a l  s ig n i f i c a n c e ,  s u b s ta n t i a l  
degrees  of  d i f f e r e n c e s  were recorded f o r  the  p r a c t i c e s ,  use o f  
in t e n s iv e  l a b o r ,  b io log ica l  control  o f  p e s t s ,  water conserva t ion  and 
reduced p e s t i c i d e  a p p l i c a t io n .  The respondents who had worked a t  the  
u n i v e r s i t y ,  in t e rn a t io n a l  and na t iona l  l e v e l s  r a t e d  use o f  in tens ive  
lab o r  as a p r a c t i c e  o f  h igher  importance than those  respondents  who 
had worked a t  the  farm and d i s t r i c t  l e v e l s .
Bio logical  control  o f  p e s t s  was ra ted  h ig h es t  in importance by 
those  who had worked a t  the  u n iv e r s i t y  l e v e l .  The respondents  t h a t  
had worked a t  the  in t e r n a t io n a l  level  r a t e d  use o f  energy 
a l t e r n a t i v e s ,  and b io log ica l  d i v e r s i t y  o f  l i v e s t o c k  a l t e r n a t i v e s  
h igher  in importance when compared to  the  respondents  who had worked 
a t  th e  o th e r  work l e v e l s .  Those t h a t  had worked a t  the  u n iv e r s i t y
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leve l  r a t e d  reduced mechanical  c u l t i v a t i o n  and using non chemical 
con t ro l  h ig h e s t  in comparison t o  t h e  o t h e r  responden ts .  Respondents 
t h a t  had worked a t  t h e  d i s t r i c t  l e v e l  r a t e d  n u t r i e n t  r e c y c l in g  h ig h e s t  
in  importance,  whi le  p o ly c u l tu r e  o f  c r o p s /m u l t i p l e  cropping  was r a t e d  
h ig h e s t  in importance by th e  respondents  t h a t  had worked a t  th e  
i n t e r n a t i o n a l  l e v e l s .  Respondents who had worked a t  the  n a t i o n a l ,  
i n t e r n a t i o n a l ,  and u n i v e r s i t y  l e v e l s  r a t e d  minimum t i l l a g e  h ig h e r  in 
importance in comparison to  those  worked a t  the  farm and d i s t r i c t  
l e v e l s .  B io log ica l  d i v e r s i t y  o f  crops  was r a t e d  h ig h e s t  by the  
respondents  who had worked a t  th e  u n i v e r s i t y  l e v e l .
S l i g h t  d i f f e r e n c e s  were recorded  f o r  t h e  p r a c t i c e s ,  s o i l  
co n se rv a t io n  and crop r o t a t i o n ,  while  n e g l i g i b l e  d i f f e r e n c e  was found 
f o r  i n t e g r a t e d  p e s t  management.
Objec t ive  8
Based on th e  r e s u l t s  ob ta ined  f o r  o b j e c t i v e  e i g h t ,  t h e  a c t i o n s ,  
i n c o r p o ra te  th e  eco log ica l  dimension o f  th e  economy, t r a d e  and 
i n d u s t ry  i n to  a g r i c u l t u r a l  p o l i c i e s ;  develop te ch n o lo g ie s  t o  extend 
th e  environmental  a g r i c u l t u r a l  re sou rce  base while reduc ing  damage; 
g ive  th e  p u b l i c  g r e a t e r  access  t o  in fo rm at ion  rega rd ing  th e  
environment ;  and encourage popu la t ion  growth, were c ons ide red  t h e  most 
im por tan t  f o r  promoting s u s t a i n a b l e  a g r i c u l t u r e .
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Conclusions
With regard  to  the  conclusions  o f  t h i s  s tudy, i t  should be noted 
t h a t  one-four th  o f  the  BIFAD T i t l e  XII program o f f i c e r s  do not have 
i n t e r n a t i o n a l  f i e l d  exper ience .  The d e f i n i t i o n  of  s u s ta in a b le  
a g r i c u l t u r e  as proposed by the  American Socie ty  o f  Agronomy/Crop 
Science Socie ty  o f  America/Soil Science Soc ie ty  of  America i s  the  
"bes t"  d e f i n i t i o n  of  su s ta in a b le  a g r i c u l t u r e .  I t  should be noted t h a t  
25% o f  the  respondents  were agronomists.
The m a jo r i ty  o f  the  T i t l e  XII program o f f i c e r s  were r e l a t i v e l y  
o ld e r  people who possessed both a d m in i s t r a t iv e  and te chn ica l  s k i l l s ,  
but l e s s  command o f  fo re ign  languages.
A m a jo r i ty  of  program o f f i c e r s  agree with  Crosson 's  placement of  
Argentina  and Brazil  in ca tegory  I I ,  but the  remaining c o u n t r i e s  were 
not placed in agreement with h i s  theory .  Therefore  i t  was concluded 
t h a t  T i t l e  XII program o f f i c e r s  do not agree with Crosson 's  theory .
There i s  a low a s so c ia t i o n  between program o f f i c e r s '  placement of  
B r a z i l ,  Sudan, and India  in c a te g o r i e s  I I  and I I I  and program 
o f f i c e r s '  most re cen t  types o f  in t e r n a t io n a l  f i e l d  exper iences .  A 
low a s s o c ia t i o n  a lso  e x i s t s  between the  placement o f  India  in  ca tegory  
II  and work l e v e l s  during t h e i r  most recen t  types  o f  i n t e r n a t io n a l  
f i e l d  exper iences .  There fore ,  i t  was concluded t h a t  an a s s o c ia t i o n  
e x i s t s  between program o f f i c e r s '  placement o f  s e l e c te d  c o u n t r i e s  in 
c a t e g o r i e s  I I  and I I I  and program o f f i c e r s  most r e c en t  types  o f  
i n t e r n a t i o n a l  f i e l d  exper iences  and work l e v e l s  during  t h e i r  most 
recen t  f i e l d  exper iences .
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T i t l e  XII program o f f i c e r s '  agree  with  th e  d e f i n i t i o n  of  
s u s t a i n a b l e  a g r i c u l t u r e  w r i t t e n  by th e  American S o c ie ty  o f  Agronomy 
which emphasizes th e  economic,  environmental  and s o c i o - c u l t u r a l  
dimensions  o f  a g r i c u l t u r a l  development.
P r a c t i c e s  t h a t  a re  pe rce ived  as  most im por tant t o  th e  success  of 
s u s t a i n a b l e  a g r i c u l t u r e  a re  s o i l ,  w a ter ,  and energy c o n se rv a t io n ,  
b io lo g ic a l  d i v e r s i t y  o f  c rops ,  i n t e g r a t e d  p e s t  management, and 
n u t r i e n t  r e c y c l in g .
I n t e r n a t i o n a l  g r a s s r o o t s  ex p e r ien ce ,  types  o f  f i e l d  e x p e r ien ces ,  
and work l e v e l s  dur ing  program o f f i c e r s '  most r e c e n t  f i e l d  exper iences  
a re  r e l a t e d  to  program o f f i c e r s '  p e rcep t io n s  o f  p r a c t i c e s  impor tan t  to  
th e  success  o f  s u s t a i n a b l e  a g r i c u l t u r e .
The a c t i o n s :  (1) i n c o rp o ra te  th e  eco lo g ica l  dimensions  o f  the  
economy, t r a d e  and in d u s t ry  i n to  a g r i c u l t u r a l  p o l i c i e s ;  (2) developing 
t e c h n o lo g ie s  to  ex tend th e  environmental  a g r i c u l t u r a l  r e so u rce  base 
while  reduc ing  damage, (3) g ive  t h e  p u b l ic  g r e a t e r  access  to  
in fo rm at ion  rega rd ing  th e  environment,  (4) and encourage c o n t ro l  o f  
p o p u la t io n  growth a re  cons ide red  to  be o f  high importance to  th e  
promotion o f  s u s t a i n a b l e  a g r i c u l t u r e .
Recommendations
(1) Since i t  was e s t a b l i s h e d  t h a t  th e  T i t l e  XII 
c o o r d i n a t o r s / r e p r e s e n t a t i v e s  p r e f e r r e d  th e  d e f i n i t i o n  of  
s u s t a i n a b l e  a g r i c u l t u r e  proposed by th e  American Agronomy S o c ie ty  over 
t h e  BIFAD d e f i n i t i o n s ,  th e  d e f i n i t i o n s  o f  s u s t a i n a b l e  a g r i c u l t u r e  
which a re  suppor ted  by BIFAD may need to  be r e e v a lu a t e d .  I t  i s  
f u r t h e r  recommended t h a t ,  based on th e  ' b e s t '  d e f i n i t i o n  of
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s u s ta in a b le  a g r i c u l t u r e ,  the  economic dimensions of  food and 
a g r i c u l t u r a l  systems may need to  be emphasized by BIFAD in add i t ion  to  
the  environmental and the  s o c io - c u l t u ra l  dimensions.  In p a r t i c u l a r ,  
BIFAD should provide the  T i t l e  XII community with in cen t iv es  to  
emphasize b e n e f i t s  and cos t  analyses  f o r  fa rmers ,  farm workers,  and 
low income consumers in the  planning and implementation o f  su s ta in a b le  
a g r i c u l t u r a l  programs in developing c o u n t r i e s .
(2) BIFAD su s ta in a b le  a g r i c u l tu r a l  research  on a na t iona l  and 
in t e r n a t io n a l  level should emphasize s o i l ,  water ,  and energy 
conse rva t ion ,  b io lo g ica l  d i v e r s i t y  o f  c rops ,  i n te g ra te d  pes t  
management, and n u t r i e n t  recyc l ing  i s su e s .  Also,  BIFAD should 
e s t a b l i s h  a compet it ive  g ra n ts  program to  encourage more emphasis on 
th e se  s t r a t e g i e s  in s u s ta in a b le  a g r i c u l t u r a l  re sea rch .
(3) BIFAD should promote funding f o r  popula tion  and family 
planning programs in developing coun t r ie s  as p a r t  o f  the  a g r i c u l t u r a l  
development a s s i s t a n c e .  On an in te rn a t io n a l  l e v e l ,  i n t e r n a t io n a l  
program o f f i c e r s  should encourage government o f f i c i a l s  o f  developing 
c o u n t r ie s  to  promote family planning programs and popula tion  r e l a t e d  
research  as p a r t  o f  t h e i r  ove ra l l  development planning.
(4) BIFAD should be support ive  o f  the  adap ta t ion  o f  s u s ta in a b le  
a g r i c u l t u r e  and r e l a t e d  concepts through the  e s tab l ishm ent  of  publ ic  
informat ion and education programs in u n i v e r s i t i e s ,  schools ,  
l i b r a r i e s ,  ex tens ion ,  and o th e r  s e r v ic e s .
(5) On a na t iona l  and in te rn a t io n a l  b a s i s  BIFAD should promote 
resea rch  t h a t  i s  geared toward the  development, d i f f u s io n  and 
s u s t a i n a b i l i t y  o f  production technology.  Research toward the
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development o f  s u s t a i n a b l e  techno logy  should  in c lu d e  th e  a d a p ta t i o n  o f  
modern fa rming p r a c t i c e s  f o r  t h e i r  c o n t r i b u t i o n  t o  s u s t a i n a b l e  farming 
systems and s u s t a i n a b i l i t y  o f  techno logy  and p ro d u c t io n  systems.
(6) BIFAD should  su p p o r t  r e s e a r c h  on th e  use and b e n e f i t s  of  
o rg an ic  f e r t i l i z e r s  in Thi rd  World c o u n t r i e s .
Recommendations f o r  F u r th e r  Research 
Recommendations f o r  f u r t h e r  r e s e a r c h  a re  as fo l lows
(1) Plan and conduct  a s i m i l a r  s tudy  with o t h e r  i n t e r e s t  groups 
engaged in i n t e r n a t i o n a l  a g r i c u l t u r e  t o  i n v e s t i g a t e  t h e i r  p e rc e p t io n s  
o f  s u s t a i n a b l e  a g r i c u l t u r e .
(2) Conduct a s tudy  t o  a s s e s s  Peace Corps V o lu n te e r s /a n d  o t h e r  
g r a s s r o o t s  v o l u n t e e r s '  p e r c e p t io n s  on how s u s t a i n a b i l i t y  e f f o r t s  
should  be c o o rd in a ted  on l o c a l ,  n a t i o n a l ,  and i n t e r n a t i o n a l  l e v e l s .
(3) I n v e s t i g a t e  t h e  means by which T i t l e  XII 
c o o r d i n a t o r s / r e p r e s e n t a t i v e s  acq u i r e  t h e i r  in fo rm a t io n  on i s s u e s  
r e l a t e d  t o  s u s t a i n a b l e  a g r i c u l t u r e .
(4) Conduct a s tudy  on what ty p es  o f  p o l i t i c a l  bod ie s  and 
d e c i s i o n  making p rocedures  would b e s t  c r e a t e  p o l i c i e s  conducive  to  
s u s t a i n a b l e  a g r i c u l t u r e  a t  t h e  l o c a l ,  s t a t e ,  n a t i o n a l ,  and 
i n t e r n a t i o n a l  l e v e l s .
(5) I n v e s t i g a t e  i n c e n t i v e s  f o r  adop t ing  p r a c t i c e s  and 
l e g i s l a t i o n  conducive  t o  s u s t a i n a b l e  a g r i c u l t u r e .
(6) Conduct a s tudy  t h a t  w i l l  p rov ide  in fo rm a t ion  on how 
develop ing  c o u n t r i e s  can adopt s u s t a i n a b l e  a g r i c u l t u r e .
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(7) Explore the  kinds o f  educa t iona l  programs t h a t  would 
e f f e c t i v e l y  inc rease  knowledge about s u s t a in a b le  a g r i c u l t u r e  and help 
c i t i z e n s  to  p a r t i c i p a t e  in a g r i c u l t u r a l  p o l ic y  d e c i s io n s .
(8) Conduct a study t h a t  would lead  to  t h e  acceptance  o f  an 
a l t e r n a t i v e  theory  o f  a g r i c u l t u r a l  p r o d u c t i v i t y  and land p o t e n t i a l .
(9) Assess whether o r  not fo re ign  language t r a i n i n g  need to  be 
considered  as a va luab le  a s s e t  in th e  fu n c t io n  o f  i n t e r n a t i o n a l  
program o f f i c e r s .
(10) Consider r e e v a lu a t io n  and/or improvement o f  Crosson 's  
theory  regard ing  h is  four-way c l a s s i f i c a t i o n  system based on 
a g r i c u l t u r a l  p r o d u c t iv i t y  and land p o t e n t i a l .
(11) I n v e s t ig a t e  whether or  not the  a d ap ta t io n  o f  l e g i s l a t i o n  i s  
needed to  i n t e g r a t e  the  eco log ica l  dimension o f  th e  economy, t r a d e ,  
and in d u s t ry  i n to  a g r i c u l t u r a l  p o l i c i e s .
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August 7,  1990
1- 2~ 3 -
4 -
5-
6 -  
8 -
9 - ,  10-  11-
Dear 1- 3~:
The c u r r e n t  foc i  o f  th e  Board f o r  I n t e r n a t i o n a l  Food And A g r i c u l t u r a l  
Development (BIFAD) f o r  1990 and beyond in c lu d e  s t r a t e g i e s  f o r  t h e  
im plementa tion  o f  s u s t a i n a b l e  a g r i c u l t u r e .  We a re  conduct ing  a s tudy  
to  g e n e r a t e  ideas  on p r a c t i c e s  and a c t i o n s  im por tan t  t o  s u s t a i n  
a g r i c u l t u r e ,  in a d d i t i o n  to  c l a r i f y i n g  t h e  d e f i n i t i o n  o f  s u s t a i n a b l e  
a g r i c u l t u r e .  For t h e  above s tu d y ,  we have des igned  a survey  
q u e s t i o n n a i r e  t h a t  has been approved by Dr. Lynn Pesson, Executive  
D i r e c t o r  o f  t h e  Board f o r  I n t e r n a t i o n a l  Food and A g r i c u l t u r a l  
Development. We w i l l  mail t o  you a survey q u e s t i o n n a i r e  in a 
subsequent  communication and would l i k e  t o  r e q u e s t  your  p a r t i c i p a t i o n .
You have been i d e n t i f i e d  in  t h e  D i r e c to ry  o f  T i t l e  XII U n i v e r s i t i e s  as 
a T i t l e  XII R e p r e s e n ta t i v e  o r  C o ord ina to r .  We want t o  survey  people  
who a c t u a l l y  have th e  r e s p o n s i b i l i t y  f o r  th e  T i t l e  XII a g r i c u l t u r a l  
a c t i v i t i e s  in  i n t e r n a t i o n a l  development on a d a i l y  b a s i s .  I f  you a re  
n o t  t h e  pe rson  whose d u t i e s  in c lu d e  c o o r d in a t in g  T i t l e  XII a c t i v i t i e s  
a t  your  i n s t i t u t i o n ,  use t h e  a t t a c h e d  s h e e t  t o  p rov ide  us w i th  t h e  
name and add re ss  o f  t h i s  person o r  p e r so n s .  Dr. Lakshman V e l u p i l l a i ,  
A s s i s t a n t  D i r e c t o r  o f  I n t e r n a t i o n a l  Programs a t  th e  Lou is iana  S t a t e  
U n i v e r s i t y  has provided us with  t h e  FAX number o f  h i s  o f f i c e  (504 388- 
6775) which you may use t o  send t h e s e  names t o  us .
I f  you a r e  th e  person  who c o o r d in a t e s  T i t l e  XII a c t i v i t i e s  in 
i n t e r n a t i o n a l  a g r i c u l t u r a l  development ,  i t  i s  no t n e ce s sa ry  f o r  you to  
re spond t o  t h e  a t t a c h e d  s h e e t .  However, you w i l l  r e c e i v e  t h e  survey 
q u e s t i o n n a i r e  l a t e r  t h i s  month.
Thank you f o r  your  a s s i s t a n c e  and c o o p e ra t io n  in  t h i s  m a t t e r .  
S i n c e r e l y ,
Lydia Ori Barbara  Holt
Research A sso c ia t e  A ss o c ia t e  P r o f e s s o r
Enclosure
cc :  Dr. L. Pesson
Dr. L. V e l u p i l l a i
134
I n d i v i d u a l s  whose  d u t i e s  I n c l u d e  c o o r d i n a t i n g  T i t l e  XII A c t i v i t i e s
Name:___ _______________________________________________________
Last name F i r s t  Name Middle I n i t i a l
School : _____________________________________________________
T i t l e : _______________________________________________________
Address:
Ci ty :  _____________________________________
S ta t e :    Zip:
Phone: ( )_______________________________
Name:___ ______________________________________________________
Last name F i r s t  Name Middle I n i t i a l
School : _____________________________________________________
T i t l e :  _____________________________________________________
Address: ___________________________________________________
City:  _____________________________________
S ta te :    Zip:
Phone: (____ )_______________________________
FAX th e se  names and addresses  w i th in  t h e  next  t h r e e  days t o :  Lydia Ori 
in care  o f  Dr. Lakshman V e l u p i l l a i ,  A ss i s t a n t  D irec to r  o f  In te rn a t io n a l  
Programs a t  th e  Louisiana S ta t e  U n ive rs i ty .  Our Te lecop ier  FAX number 
i s  (504) 388-6775.
I f  you p r e f e r  mail ing  us t h i s  informat ion,  p lease  use th e  fol lowing 
address :
Lydia Ori
Research Associa te  
School o f  Vocational Education 
142 Old Fores t ry  Building 
Baton Rouge, LA 70893
APPENDIX B 
Cover L e t t e r  and Mail Q u e s t io n n a i re
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Dear 1-  3 - :
The c u r r e n t  foc i  o f  t h e  Board f o r  I n t e r n a t i o n a l  Food And A g r i c u l t u r a l  
Development (BIFAD) f o r  1990 and beyond in c lu d e  s t r a t e g i e s  f o r  th e  
implementa t ion  o f  s u s t a i n a b l e  a g r i c u l t u r e .  We a re  conduct ing  a s tudy  t o  
g e n e r a t e  i d e a s  on p r a c t i c e s  and a c t i o n s  impor tan t  t o  s u s t a i n  a g r i c u l t u r e ,  
in  a d d i t i o n  t o  c l a r i f y i n g  th e  d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e .  For 
t h e  above s tudy ,  we have des igned  a survey q u e s t i o n n a i r e  t h a t  has been 
approved by Dr. Lynn Pesson, Execut ive  D i r e c t o r  o f  t h e  Board f o r  
I n t e r n a t i o n a l  Food and A g r i c u l t u r a l  Development. We a re  r e q u e s t i n g  your  
p a r t i c i p a t i o n .
You have been i d e n t i f i e d  as t h e  person r e s p o n s i b l e  c o o r d in a t i n g  T i t l e  XII 
a c t i v i t i e s  on a d a i l y  b a s i s .
We a re  ask ing  you t o  r e t u r n  th e  enc losed  q u e s t i o n n a i r e .  In d iv id u a l  
r e sp o n ses  w i l l  no t  be i d e n t i f i e d  in  t h e  f i n a l  r e p o r t  o r  in any 
p r e s e n t a t i o n  o f  th e  r e s u l t s .  We would a p p r e c i a t e  i t  i f  you could
complete  and r e t u r n  t h e  q u e s t i o n n a i r e  in t h e  enc losed  envelope  w i th in  a 
week.
We thank  you f o r  your  c o o p e ra t io n  and a s s i s t a n c e  w i th  t h i s  s tu d y .  I f  you 
have any q u e s t i o n s ,  p l e a s e  c a l l  us a t  
(504) 388-5748.
S i n c e r e l y ,
Lydia Ori Barbara Hol t
Research A sso c ia te  A sso c ia te  P r o fe s s o r
Enclosure  
c :  Dr. Pesson
LOUISIANA STATE UNIVERSITY 
SCHOOL OF VOCATIONAL EDUCATION 
BATON ROUGE, LA 7 0 80 3 - 5 4 2 2
SURVEY ON SUSTAINABLE AGRICULTURE
INTRODUCTION
T h i s  s t u d y  i s  d e s i g n e d  t o  a d d r e s s  f a c t o r s  r e l a t e d  t o  p r o m o t i n g  s u s t a i n a b l e  
a g r i c u l t u r e .  S u s t a i n a b l e  a g r i c u l t u r e  i s  c e r t a i n l y  t h e  t o p i c  o f  t h e  1990s .  
E n v i r o n m e n t a l  d e g r a d a t i o n  p o s e s  a p r o b l e m  w o r l d w i d e ,  e s p e c i a l l y  i n  t h i r d  World 
c o u n t r i e s .
T h i s  s t u d y  s h o u l d  c l a r i f y  t h e  d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e  and p r o d u c e  
an i d e a  o f  p r a c t i c e s  and a c t i o n s  n e e d e d  t o  p r o m o t e  s u s t a i n a b l e  a g r i c u l t u r e .
You h a v e  b e en  s e l e c t e d  a s  one  o f  a s ma l l  s a m p le  t o  p a r t i c i p a t e  i n  t h i s  s t u d y .  
We a r e  c o u n t i n g  on you t o  c o m p l e t e  and r e t u r n  t h i s  q u e s t i o n n a i r e  i n  t h e  e n v e l o p e  
p r o v i d e d  w i t h i n  a w e ek .  I n d i v i d u a l  r e s p o n s e s  w i l l  n o t  be  i d e n t i f i e d  in t h e  f i n a l  
r e p o r t  o r  in  any p r e s e n t a t i o n  o f  t h e  r e s u l t s .
We t h a n k  yo u f o r  y o u r  c o o p e r a t i o n  and a s s i s t a n c e  w i t h  t h i s  s t u d y .  I f  you ha ve  
any q u e s t i o n s ,  p l e a s e  c a l l  ( 5 0 4 )  3 8 8 - 5 7 4 8 .
L y d i a  Or i
R e s e a r c h  A s s o c i a t e
B a r b a r a  H o l t  
A s s o c i a t e  P r o f e s s o r
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SURVEY ON SUSTAINABLE AGRICULTURE
T h i s  s u r v e y  i s  d e s i g n e d  t o  e l i c i t  r e s p o n s e s  c o n c e r n i n g  s u s t a i n a b l e  a g r i c u l t u r e .  P l e a s e  
r e a d  t h e  q u e s t i o n s  c a r e f u l l y  a nd  i n d i c a t e  y o u r  r e s p o n s e  i n  t h e  s p a c e s  p r o v i d e d .  The  
i n f o r m a t i o n  b e l o w  p r o v i d e s  a b a s i s  f o r  a n s w e r i n g  q u e s t i o n  1 i n  p a r t  I o f  t h e  s u r v e y .
P a r t  I P age  1
P r o d u c t i v i t y  p o t e n t i a l : r e f e r s  t o  p o s s i b l e  f u t u r e  y i e l d s  u s i n g  c u r r e n t  m od er n
t e c h n o l o g i e s  s u c h  a s i m p r a v e d  s e e d  v a r i e t i e s  a nd  h i g h  
l e v e l s  o f  e n e r g y  i n p u t .
H i g h  P r o d u c t i v i t y  P o t e n t i a l : s u g g e s t s  much room f o r  a d d i t i o n a l  g r o w t h
Low p r o d u c t i v i t y  P o t e n t i a l : s u g g e s t s  l i m i t e d  p o s s i b i l i t i e s  f o r  a d d i t i o n a l
g r o w t h .
A g r i c u l t u r a l  Land  p o t e n t i a l ;  r e f e r s  t o  p o s s i b l e  u s e  o f  t e c h n o l o g y  f o r  a g r i c u l t u r a l  
p r o d u c t i o n .  i e c h n o l o ~  — - - = *■■ ’ - - j  - - - - -  . . . j * ,
l a n d  f o r  a g r
a n d / o r  l a n d  s a .  . . . a , . .  „ ---------  _
v a r i e t i e s ,  f e r t i l i z e r ,  p e s t i c i d e s  e t c . ) .
l e c h n o T o g y  c a n  be  e i t h e r  l a n d  u s i n g ,  w h i c h  m e a n s  u s i n g  t e c h n o l o g y  t o  e x p a n d  
i c u l t u r a l  p r o d u c t i o n  ( i . e .  d e f o r e s t a t i o n ,  u s e  o f  m a r g i n a l  l a n d s ,  e t c . )  
v i n g  ( i . e .  g r o w t h  o f  a g r i c u l t u r a l  c r o p s  b a s e d  on  i r r i g a t i o n ,  i m p r o v e d  s e e d
Hi gh  a g r i c u l t u r a l  l a n d  p o t e n t i a l  i m p l i e s  r e l a t i v e  a b u n d a n c e  o f  l a n d  a nd  p o s s i b i l i t i e s  
f o r  e x p a n s i o n  wTOi I a n d - u s i n g  t e c h n o l o g i e s  a nd  a w i d e  r a n g e  o f  c h o i c e s  among 
t e c h n o l o g i e s  i n  r e s p o n d i n g  t o  h i g h e r  p r i c e s  o f  l a n d - s a v i n g  t e c h n o l o g i e s .
Low a g r i c u l t u r a l  l a n d  p o t e n t i a l  s u g g e s t s  a  l i m i t e d  s u p p l y  o f  l a n d  w i t h  r e l a t i v e  low 
p o s s i b l i t i e s  t o r  e x p a n s i o n  w i t h  1 a n a  u s i n g  t e c h n o l o g i e s .
In t h i n k i n g  a b o u t  t h e  f u t u r e  o f  s u s t a i n a b l e  a g r i c u l t u r a l  s y s t e m s  i t  i s  u s e f u l  t o  
g r o u p  c o u n t r i e s  i n t o  f o u r  c a t e g o r i e s  b a s e d  on m o d er n  a g r i c u l t u r a l  t e c h n o l o g i e s :
C a t e g o r y  I ;  Low p r o d u c t i v i t y  p o t e n t i a l / h i g h  a g r i c u l t u r a l  l a n d  p o t e n t i a l  
F a r m e r s  i n  c a t e g o r y  I c o u n t r i e s  a r e  l i k e l y  t o  r e s p o n d  t o  r i s i n g  e n e r g y  p r i c e s  by 
a d o p t i n g  m or e  l a n d  u s i n g  t e c h n o l o g i e s  t h a n  i n  t h e  p a s t ,  a nd  s o i l  e r o s i o n  i s  l i k e l y  
t o  o e  t h e  m o s t  i m p o r t a n t  r e s u l t i n g  e n v i r o n m e n t a l  p r o b l e m .
C a t e g o r y  I I ;  H i g h  p r o d u c t i v i t y  p o t e n t i a l / h i g h  a g r i c u l t u r a l  l a n d  p o t e n t i a l  
In  c a t e g o r y  I I  c o u n t r i e s  a l s o T  l a n d  u s i n g  t e c h n o l o g i e s  w i l l  a p p e a r  a t t r a c t i v e ,  b u t  
t h e  u s e  o f  a g r i c u l t u r a l  c h e m i c a l s  w i l l  i n c r e a s e  s h a r p l y .  E n v i r o n m e n t a l  p r o b l e m s  o f  
e r o s i o n ,  h a b i t a t  l o s s  ( f o r  h u m a n s ,  p l a n t  a n d  a n i m a l  s p e c i e s )  a nd  p e s t i c i d e  da ma ge  
a r e  l i k e l y  t o  i n c r e a s e .
C a t e g o r y  I I I :  H i g h  p r o d u c t i v i t y  p o t e n t i a l / l o w  a g r i c u l t u r a l  l a n d  p o t e n t i a l  
C a t e g o r y  I I I  c o u n t r i e s  w i l l  a d o p t  m o r e  l a n d -  s a v i n g  t e c h n o l o g i e s  d e s p i t e  r i s i n g  
p r i c e s  o f  n o n - l a n d  i n p u t s  ( f e r t i l i z e r s ,  s e e d , t r a c t o r s ,  e t c . )  a n d  e n v i r o n m e n t a l  
p r o b l e m s  a s s o c i a t e d  w i t h  l a r g e  i r r i g a t i o n  s y s t e m s  a r e  l i k e l y  t o  be come  mo re  
p r o n o u n c e d .
C a t e g o r y  IV;  Low p r o d u c t i v i t y  p o t e n t i a l / l o w  a g r i c u l t u r a l  l a n d  p o t e n t i a l  
The o p t i o n s  o f  c a t e g o r y  IV c o u n t r i e s  a r e  m or e  l i m i t e d . T h e  m o s t  1 i k e l v  r e s p o n s e  
t o  t h e  i n c r e a s i n g l y  e x p e n s i v e  f o s s i l  f u e l s ,  f e r t i l i z e r  a n d  l a n d ,  w i l l  b e  ( i n  t h e  
s h o r t  t e r m )  l a r g e r  f a r m s  r a t h e r  t h a n  m a j o r  c h a n g e s  i n  t e c h n o l o g y .
E n v i r o n m e n t a l  i m p a c t s  on a g r i c u l t u r e  a r e  n o t  now o f  m a j o r  i m p o r t a n c e  i n  t h e s e  
c o u n t r i e s ,  a nd  t h i s  i s  n o t  l i k e l y  t o  c h a n g e  i n  t h e  n e a r  f u t u r e .
Please go to next page:
Part .  I Page  2
Use t h e  i n f o r m a t i o n  on p a ge  1 and p l a c e  e a c h  o f  t h e  f o l l o w i n g  c o u n t r i e s  in  one 
o f  t h e  f o u r  c a t e g o r i e s :
C a t e g o r y  I : Low p r o d u c t i v i t y  p o t e n t i a l / h i g h  a g r i c u l t u r a l  l a n d  p o t e r * i a l
C a t e g o r y  I I :  High p r o d u c t i v i t y  p o t e n t i a l / h i g h  a g r i c u l t u r a l  l a n d  p o t e n t i a l
C a t e g o r y  I I I :  High p r o d u c t i v i t y  p o t e n t i a l / l o w  a g r i c u l t u r a l  l a n d  p o t e n t i a l  
C a t e g o r y  IV: Low p r o d u c t i v i t y  p o t e n t i a l / l o w  a g r i c u l t u r a l  l a n d  p o t e n t i a l
I f  you d o n ' t  know t h e  a n s w e r ,  p l a c e  "I" i n  t h e  c o l um n ,  NA.
i Example :
I II  I I I  IV NA
i  JI Mexi co  __________  *____________  - _______
i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i
I I I  I I I  IV NA
1. A r g e n t i n a  _______  _______  _______  _______  _______
2.  A u s t r a l i a  _______  _______  _______  _______  _______
3.  B r a z i l  _______  _______  _______  _______  _______
4.  Canada  _______  _______  _______  _______  _______
5. C h i n a___________ _______  _______  _______  _______  _______
6.  C o l o mb i a  _______  _______ _ _ _ _ _  _______  _______
7. F r a n c e  _______  _______  _______ ___________  _______
8 .  Hung ar y  _______  _______  _______  _______  _______
9 .  I n d i a  _______  _______  _______  _______  _______
10. I n d o n e s i a  _______  _______  _______  _______  _______
11.  Morocco _______  _______  _______  _______  _______
12.  N i c a r a g u a  _______  _______  _______  _______  _______
13.  Sudan_________________  _______  _______  _______  _______
14.  U . S . A . ________________  _______  _______  _______  _______
15.  West  Germany _______  _______  _______  _______  _______
16.  Z a i r e _________________  _______  _______  _______  _______
Please go to next page:
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>i' h ’ Ch o f  ' .he f o l l o w i n g  d e s c r i p t i o n s  i l l u s t r a t e  t h e  c o n c e p t . " s u s t a  1 n a b l  e
a g r i c u l t u r e ,  m o s t  a c c u r a t e l y ?  P l e a s e  s e l e c t  o n l y  t h r e e  s t a t e m e n t s  and r a n k  v o u r
c n o i c e s  as  L ( b e s t ) ,  2 ( s e c o n d  b e s t ) ,  and 3 ( t h i r d  b e s t ) .  W r i t e  t h e  number ' s  o f
, i ’u r  ' o p  , h r o e  c h o i c e s  i n  t h e  b l a n k s  p r o v i d e d .
3 • n a b ! e a g r i c u l t u r e  . . .
  a - • ■■ is  t h e  s u c c e s s f u l  m an a ge me n t  o f  r e s o u r c e s  f o r  a g r i c u l t u r e  t o  s a t i s f y
human n e e d s  w h i l e  m a i n t a i n i n g  o r  e n h a n c i n g  t h e  n a t u r a l  r e s o u r c e  b a s e  and 
a v o i d i n g  e n v i r o n m e n t a l  d e g r a d a t i o n .
  b .  . . .  i s  t h e  a b i l i t y  o f  an a g r i c u l t u r a l  s y s t e m  t o  m a i n t a i n  p r o d u c t i o n  o v e r
t i m e ,  in  t h e  f a c e  o f  e c o l o g i c a l  d i f f i c u l t i e s  a n d  s o c i a l  and e c o no m i c  
p r e s s u r e s .
  c .  . . . c o n s e r v e s  a nd  p r o t e c t s  n a t u r a l  r e s o u r c e s  and a l l o w s  f o r  l o n g  t e r m
e c o n o m i c  g r o w t h  by m a n a g i n g  a l l  e x p l o i t e d  r e s o u r c e s  f o r  s u s t a i n a b l e  
y i e l d s .
  d .  . . .  i m p l i e s  r a i s i n g  t h e  p r o d u c t i v i t y  o f  r e s o u r c e - p o o r  f a r m e r s  who
c u l t i v a t e  m a r g i n a l  l a n d s ,  e s p e c i a l l y  h i l l s i d e s ,  and t h e  i m p r o v e m e n t  o f  
t h e i r  a g r i c u l t u r a l  p r o d u c t i o n  s y s t e m s  a n d  w i l l  r e q u i r e  l o w - i n p u t ,  l a b o r -  
i n t e n s i v e  m e t h o d s  r a t h e r  t h a n  c a p i t a l - a n d  e n e r g y - i n t e n s i v e  t e c h n o l o g i e s .
  e .  . . . m a n a g e s  r e s o u r c e s  t o  s a t i s f y  human n e e d s ,  c o n s e r v e s  n a t u r a l  r e s o u r c e s
and  c o n t i n u e s  o r  e n h a n c e s  t h e  q u a l i t y  o f  t h e  e n v i r o n m e n t .
  f .  . . .  i s  a m an ag em en t  s t r a t e g y  w h i c h  h e l p s  t h e  p r o d u c e r  t o  c h o o s e  h y b r i d s
and v a r i e t i e s ,  s o i l  f e r t i l i t y  p a c k a g e s ,  p e s t  m an a g e m e n t  a p p r o a c h e s ,  
t i l l a g e  s y s t e m s ,  c r o p  r o t a t i o n  t o  r e d u c e  t h e  c o s t  o f  p u r c h a s e d  i n p u t s ,  
m i n i m i z e  t h e  i m p a c t  o f  t h e  s y s t e m  on t h e  i m m e d i a t e  and t h e  o f f - f a r m  
e n v i r o n m e n t ,  and p r o v i d e  a s u s t a i n e d  l e v e l  o f  p r o d u c t i o n  and p r o f i t  f r om 
f a r m i n g .
  g .  . . .  e v o l v e s  i n d e f i n i t e l y  t o w a r d  g r e a t e r  human u t i l i t y ,  g r e a t e r
e f f i c i e n c y  o f  r e s o u r c e  u s e  a nd  a  b a l a n c e  w i t h  t h e  e n v i r o n m e n t  t h a t  i s  
f a v o r a b l e  t o  humans a nd  o t h e r  s p e c i e s .
  h.  . . .  i s  an a g r i c u l t u r e  t h a t  o v e r  t h e  l o n g - t e r m ,
- e n h a n c e s  e n v i r o n m e n t a l  q u a l i t y  a n a  t h e  r e s o u r c e  b a s e  on w h i c h  
a g r i c u l t u r e  d e p e n d s ,
- p r o v i d e s  f o r  b a s i c  human f o o d  a n d  f i b e r  n e e d s ,
- i s  e c o n o m i c a l l y  v i a b l e ,  and
- e n h a n c e s  t h e  q u a l i t y  o f  l i f e  f o r  f a r m e r s  and  s o c i e t y .
2 .  T h i s  q u e s t i o n  r e l a t e s  t o  y o u r  s e l e c t i o n  a b o v e  r a n k e d  H 1.  M o d i f y  t h e  
s t a t e m e n t  t o  i m p r o v e  t h e  d e f i n i t i o n  o f  s u s t a i n a b l e  a g r i c u l t u r e .  I f  y o u  l i k e ,  
you  may w r i t e  y o u r  own d e f i n i t i o n .  I f  y o u  d o  n o t  w i s h  t o  i m p r o v e  y o u r  f i r s t  
c h o i c e  o r  i f  y o u  do  n o t  w a n t  t o  w r i t e  y o u r  own d e f i n i t i o n  y o u  may s k i p  t h i s  
i t e m  and go  on  t o  i t e m  #  3 .
Please go to next page:
- 1''
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3. Go you t h i n k  t h e  f o l l o w i n g  s e l e c t e d  p r a c t i c e s  a r e  i m p o r t a n t  t o  t h e  s u c c e s s  of 
s u s t a i n a b l e  a g r i c u l t u r e ?  C i r c l e  o ne  a n s w e r  f o r  e a c h  p r a c t i c e .
1- h i g h  i m p o r t a n c e
2- m o d e r a t e l y  i m p o r t a n c e
3-  low i m p o r t a n c e
4-  no i m p o r t a n c e
Leve l
P r a c t i c e  Of  I m p o r t a n c e
( a )  B i o l o g i c a l  d i v e r s i t y  o f  c r o p s  I 2 3 i
( b)  B i o l o g i c a l  d i v e r s i t y  o f  l i v e s t o c k  1 2 3 4
( c )  Minimum t i l l a g e .............................................................................................................................1 2 3 4
( d )  P o l y c u l t u r e  o f  c r o p s  /  mul t  i - c r o p p i n g  1 2 3 4
( e )  N u t r i e n t  r e c y c l i n g .................................................................................................................. 1 2 3 4
( f )  O r g a n i c  f e r t i l i z e r s .................................................................................................................. 1 2 3 4
( g)  Re d u c e d  p e s t i c i d e  a p p l i c a t i o n  ....................................................................................  1 2 3 4
( h ) I n t e g r a t e d  P e s t  M a n a g e m e n t .............................................................................................. 1 2 3 4
( i )  Use o f  i n t e n s i v e  l a b o r ........................................................................................................1 2 3 4
( j )  S o i l  c o n s e r v a t i o n ........................................................................................................................ I 2 3 4
( k )  R e du ce d  m e c h a n i c a l  c u l t i v a t i o n  ...............................................................................  1 2 3 4
( 1 )  Cr op  r o t a t i o n .................................................................................................................................. 1 2 3 4
(m) B i o c o n t r o l  o f  p e s t s ..............................................................................................   1 2 3 4
( n )  W a t e r  c o n s e r v a t i o n .................................................................................................................. 1 2 3 4
( o)  E n e r g y  c o n s e r v a t i o n ...................................................................................................................1 2 3 4
( p)  Use o f  e n e r g y  a l t e r n a t i v e s ..............................................................................................1 2 3 4
( q )  P r o f i t a b l e  m a r k e t i n g  s t r a t e g i e s  ...............................................................................  1 2 3 4
( r )  L e a v i n g  l a n d  f a l l o w ..........................................  1 2 3 4
( s )  U s i n g  n o n - c h e m i c a l  weed c o n t r o l ...................................................................................1 2 3 4
( t )  O t h e r  ( s p e c i f y ) ............................................................................................ 1 2 3 4
( u )  O t h e r  ( s p e c i f y ) ............................................................................................ 1 2 3 4
P l e a s e  go t o  n e x t  p a g e :  " 7
142















N o t e
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y o u r  o p i n i o n  w o u l d  t h e  a c t i o n s  l i s t e d  b e l o w  p r o m o t e  s u s t a i n a b l e  a g r i c u l t u r e  • 
r c l e  o n e  a n s w e r  f o r  e a c h  a c t i o n .
1 - s t r o n g l y  a g r e e
2 - a g r e e
3 - u n d e c i d e d
4 - d i s a g r e e
5 - s t r o n g l y  d i  s a g r e e
l e v e l
A c t i o n s  Of  I m p o r t a n c e
P r o m o t e  g o v e r n m e n t  a s s i s t a n c e  p r o g r a m s  : . 1 2 3 4 5
P r o m o t e  p r i v a t e  t e c h n i c a l  a s s i s t a n c e  p r o g r a m s    1 2 3 4 5
E d u c a t e  f a r m e r s  a b o u t  s c a r c i t y  o f  n a t u r a l  r e s o u r c e s    1 2 3 4 5
P r o m o t e  m or e  i n n o v a t i v e  p u b l i c  a c t i o n .......................................................................1 2 3 4 5
E n c o u r a g e  g o v e r n m e n t  r e g u l a t i o n s  r e g a r d i n g  t h e  e n v i r o n m e n t .  . . 1 2 3 4 5  
E n c o u r a g e  v o l u n t a r y  c o m p l i a n c e  w i t h  e n v i r o n m e n t a l  r e g u l a t i o n s  . 1 2  3 4 5
P r o m o t e  p u b l i c  p a r t i c i p a t i o n  i n  d e c i s i o n  m a k i n g    1 2 3 4 5
G i v e  t h e  p u b l i c  g r e a t e r  a c c e s s  t o  r e l e v a n t  i n f o r m a t i o n
r e g a r d i n g  e n v i r o n m e n t a l  i s s u e s  ...........................................................................  1
I n c o r p o r a t e  t h e  e c o l o g i c a l  d i m e n s i o n s  o f  t h e  e c o n o m y ,
t r a d e  a n d  e n e r g y  i n t o  a g r i c u l t u r a l  p o l i c i e s ............................................. 1
D e v e l o p  t e c h n o l o g i e s  t o  e x t e n d  t h e  e n v i r o n m e n t a l
a g r i c u l t u r a l  r e s o u r c e  b a s e  w h i l e  r e d u c i n g  d a m a g e  .   1 2 3 4 5
S u p p o r t  a g r i c u l t u r a l  p o l i c i e s  c o n t a i n i n g  e c o n o m i c  i n c e n t i v e s .  . 1  2 3 4 5
E n c o u r a g e  c o n t r o l  o f  p o p u l a t i o n  g r o w t h .......................................................................1 2 3 4 5
O t h e r  ( s p e c i f y )     1 2 3 4 5
O t h e r  ( s p e c i f y )     1 2 3 4 5
2 3 4 5
2 3 4 5
: S o u r c e s  o f  t h e  d e s c r i p t i o n s  u s e d  on  p a g e  3 o f  t h i s  q u e s t i o n n a i r e  e r e  a v a i l a b l e  
r e q u e s t .
Please go to next page: c
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P l e a s e  d e s c r i b e  y o u r s e l f  by chec*.  r.g t h e  c o r r e c t  r e s p o n s e  o r  f i l l i n g  in  t h e  b l a n k .
1. What i s  y o u r  a g e ?  _______
2 .  What  i s  y o u r  g e n d e r ?  Mal e  __  n a l e
3.  What i s  t h e  t o t a l  number  o f  y e a r s  you  i . ave  l i v e d  o v e r s e a s ?  ______
4.  Have you  b e e n  a P e a c e  C o r p s  v o l u n t e e r ?  ___ Yes ____ Ho
5 .  A. Have you  b e e n  a f f i l i a t e d  w i t h  o t h e r  i n t e r n a t i o n a l  o r g a n i z a t i o n ( s )  in  w h i c h  y o u .
h a v e  w o r k e d  a t  t h e  g r a s s r o o t  l e v e l ?  ___  Yes   No
8 .  I f  y e s ,  n a m e ( s )  o f  o r g a n i z a t i o n ( s ) : ______________________________________________ ______
6 .  What  i s  y o u r  h i g h e s t  l e v e l  o f  e d u c a t i o n  a t t a i n e d ?
  B . S .    M.S.  ____ P h . D .  O t h e r  ( s p e c i f y )  ______________;_________________
1.  Which on e  c a t e g o r y  b e s t  d e s c r i b e s  y o u r  a r e a  o f  s p e c i a l i z a t i o n ?
  E n v i r o n m e n t a l  S c i e n c e  ___  E n g i n e e r i n g
  P l a n t  P r o t e c t i o n  ___  F or ma l  E d u c a t i o n
  Animal  S c i e n c e  ___  S o c i a l  S c i e n c e s
  Agronomy ___  A g r i c u l t u r a l  E x t e n s i o n
  O t h e r  ( p l e a s e  s p e c i f y )  ________________________________________________________
8 .  I n d i c a t e  y o u r  s p e a k i n g  l e v e l  f o r  e a c h  l a n g u a g e  b e l o w .
( 0 - n o n e  1-  F a i r ,  2 - G o o d ,  3 - E x c e l l e n t )
  A r a b i c
  C h i n e s e
  F r e n c h
  P o r t u g e s e
  S p a n i s h
  O t h e r  ( p l e a s e  s p e c i f y ) __________________________________
  O t h e r  ( P l e a s e  s p e c i f y ) ______________________________________________________________
I n d i c a t e  t h e  p e r c e n t a g e  o f  t i m e  y o u  s p e n d  i n  y o u r  p r e s e n t  p o s i t i o n  i n  e a c h  o f  t h e  
f o l l o w i n g  a r e a s :
fd(e
A d m i n i s t r a t i v e   7,
R e s e a r c h   7.
T e a c h i n g   %
C o n s u l t i n g   7,
O t h e r   7. ( p l e a s e  s p e c i f y ) .
( f )  O t h e r   7, ( p l e a s e  s p e c i f y ) .
10.  Have  y o u  had  i n t e r n a t i o n a l  f i e l d  e x p e r i e n c e ( s )  ? 
  Yes ______  No
I f  n o ,  t h a n k  y o u  f o r  r e t u r n i n g  t h e  q u e s t i o n n a i r e .  
I f  y e s ,  p l e a s e  c o n t i n u e  t o  p a g e  7.
P l e a s e  go t o  n e x t  p a g e :
i :
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I f  you ha ve  i n t e r n a t i o n a l  f i e l d  e x p e r i e n c e ,  p l e a s e  i n d i c a t e  t h e  y e a r ( s ) ,  t h e  number  o f  w e e k ( s )  s p e n t  ami i m l u a t e  t he  
c o u n t r y ( i e s )  i n  whi ch  you ha ve  w o r k e d .  Check m a jo r  t a s k s  ( o n l y  one  t a s k  p e r  i n t e r n a t i o n a l  f i e l d  e x p e r i e n c e )  ami l e v e l s
( o n l y  one level p e r  i n t e r n a t i o n a l  f i e l d  e x p e r i e n c e }  a t  which t h e y  wer e  p e r fo r me d  u s i n g  t h e  c od es  be luw 
i s  n e ed e d  a t t a c h  an a d d i t i o n a l  p a g e .
11 a d d ) l i o n  a!  s p a c e
TASKS
a= A d m i n i s t r a t i v e / M a n a g e m e n t
b= T e a c h i n g  i n  a  f or mal  e d u c a t i o n a l  s e t t i n g
c= A g r i c u l t u r a l  e x t e n s i o n
d= C o n s u l t i n g  and a s s e s s m e n t
e= R e s e a r c h
1EVELS
1= F a r m e r / V i l l a g e  
2-  D i s t r i c t  
3= N a t i o n a l  
4= U n i v e r s i t y  





Number o f  
Weeks
Co u n t r y Tasks
Morocco
Mexico
Year Number o f  
Weeks




d e o t h e r  ( s p e c i f y )
---------- — c o n t r a c t  b i d
Tasks
a b c d e o t h e r  ( s p e c i f y )
Lr'ri 
1 7  3 4 5
 i ____
L e v e l  





Front o f  Post  Card:
Dear AF1A AF3A:
Have you re tu rned  our ques t ionna i re  on s u s ta in a b le  a g r i c u l t u r e ?  We have 
not received  i t .  P lease  send the  q u es t io n n a i r e  today or  l e t  us know i f  
you do not wish to  p a r t i c i p a t e .
I f  AF1A AF3A is  no longer the  T i t l e  XII c o o r d i n a t o r / r e p r e s e n t a t i v e ,  his  
or  her  replacement may f i l l  out the  q u e s t io n n a i r e .  Thanks f o r  your he lp .
Lydia Ori
Research Associa te
Barbara A. Holt ,  Ph.D.,  
Associa te  P ro fesso r
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Back o f  Pos t  Card:
Lydia O r i ,  Research A sso c ia te  
Barbara  A. H o l t ,  Ph.D. ,  Assoc.  P ro f .  
LSU School o f  Vocational Educat ion 
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Table D-l
Comparison o f  Mail  V e rsus  T e lep h o ne  Resp on dents  For t h e  S e l e c t e d
V a r i a b l e s  P r a c t i c e  and A c t i o n
Prac t ice /A c t ion  Wilcoxon
s t a t i s t i c
Biological  d i v e r s i t y  of l i v e s to c k  -0.8867 0.3753
In teg ra ted  p e s t  management -0.0916 0.9270
Crop r o t a t i o n  -1.0053 0.3147
Biological  con tro l  o f  pe s t s  -0.5388 0.5904
Water conserva t ion  1.0944 0.2738
Energy conserva tion  1.8815 0.0599
Use of  energy a l t e r n a t i v e s  -1.9044 0.0569
P r o f i t a b l e  marketing s t r a t e g i e s  0.6866 0.4923
Leaving land fa l low 1.9181 0.0551
Using non chemical weed contro l  -0.7846 0.4327
Promote government a s s i s t a n c e  -1.3590 0.1741
programs
Promote techn ica l  a s s i s t a n c e  -1.9993 0.0456
programs
Educate farmers about s c a r c i t y  0.0198 0.9842
of  na tura l  resources
Promote more innovative  0.6247 0.5322
Public ac t ion
Promote publ ic  p a r t i c i p a t i o n  -1.6750 0.2430
in dec is ion  making
Give the  publ ic  g r e a t e r  access -0.0209 0.9833
to  re le v an t  informat ion
( t a b l e  c o n t i n u e s !
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P r a c t i c e / A c t io n Wilcoxon
s t a t i s t i c
P
In c o rp o ra te  th e  eco log ica l  dimensions 0.9123 
o f  t h e  economy, t r a d e  and energy 
in to  a g r i c u l t u r a l  p o l i c i e s
0.3616
Encourage c o n t ro l  o f  popu la t ion  growth 0.9162 0.3326
Table  D-2
ComDarison o f  Mail ResDondents Versus Telephone Respondents
For t h e  V a r iab le  Gender
Respondents
Mail Telephone Total






















ac e l l  pe rcen tage ,  brow pe rcen tage ,  “column pe rcen tage ,  drow t o t a l  
X2 (1,  N = 113) = 0 .113, fi > .05
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T a b l e  D-3
Comparison o f  Mail  R e sp o n d e n t s  V e rs u s  T e l e p h o n e  R esp o n dent s
For t h e  V a r i a b l e  P eace  Corps V o l u n t e e r
Respondents
Mail Telephone Total
























ac e l l  pe rcen tage ,  brow percen tage ,  ccolumn percen tage ,  drow t o t a l  
X2 (1,  N = 113) = 0.086, fi > .05
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T a b l e  D-4
Comparison  o f  Mai l R e sp o n d e n t s  V e r s u s  T e l e p h o n e  R e s p o n d e n t s
For t h e  V a r i a b l e  Level  o f  E d u c a t io n
Respondents
Mail Telephone Total
Level o f  educa t ion n n n
% % %
Doctor o f  Philosophy/  




















“c e l l  pe rcen tag e ,  brow percen tage ,  °column pe rcen tage ,  drow t o t a l  
X2 (2 ,  N = 113) = 0 .365,  £  > .05
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T a b l e  D-5
Comparison o f  Mail  R e sp o n d e n t s  V e rs u s  T e l e p h o n e  R e sp o n de nt s
For t h e  V a r i a b l e  Area o f  S p e c i a l i z a t i o n















A g r ic u l tu ra l 18 6 24
economics 25.35 8.45 33.80
75.00 25.00
36.00 28.57




ac e l l  pe rcen tage ,  brow percen tage ,  ccolumn percen tage ,  drow t o t a l  
X2 (2,  N = 71) = 376, s. < -05
APPENDIX E 
New and Improved D e f i n i t i o n s  
o f  S u s t a in a b le  A g r i c u l tu r e
Table E-l
R e s p o n d e n t s '  New D e f i n i t i o n s  o f  S u s t a i n a b l e  A g r i c u l t u r e
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S u s ta in a b le  a g r i c u l t u r e  i s  "a management s t r a t e g y  which reduces 
purchased inpu ts  while  main ta in ing  o r  improving farm p r o f i t a b i l i t y . "
S u s ta in a b le  a g r i c u l t u r e  i s  " the  a p p l i c a t i o n  o f  farming p r a c t i c e s  which 
do not r e s u l t  in the  l o s s  o f  th e  s o i l ' s  p roduc t ive  p o t e n t i a l . "
S u s ta in a b le  a g r i c u l t u r e  i s  "a management system which helps  the  
producer to  reduce th e  c o s t  o f  purchased in p u t s ,  minimizes th e  impact 
o f  th e  system and .the environment,  and provides  a su s ta in e d  leve l  o f  
product ion  and p r o f i t  from farming."
S u s ta in a b le  a g r i c u l t u r e  " involves  conse rva t ion  o f  s o i l s ,  w ater  and 
g e n e t i c  r e so u rce s ;  s u b s t i t u t i o n  o f  informat ion  and management s k i l l s  
f o r  purchased a g r i c u l t u r a l  in p u ts ;  draws upon and enhances loca l  
knowledge; minimizes dependence on petroleum energy r e so u rce s ;  and 
p laces  an a p p re c ia t io n  o f  ecosystem dynamics a t  th e  h e a r t  o f  any 
d i s cu s s io n  o f  p r o f i t a b i l i t y . "
S u s ta in a b le  a g r i c u l t u r e  i s  " the  success fu l  management o f  re sou rces  f o r  
a g r i c u l t u r e  to  meet changing human needs,  without degrading the  
environment or  th e  n a tu ra l  base on which a g r i c u l t u r e  depends."
S u s ta in a b le  a g r i c u l t u r e  "maintains or  enhances environmental  q u a l i t y  
and th e  re sou rce  base ."
S u s ta in a b le  a g r i c u l t u r e  i s  " the  production  and p r o f i t  from cash crops 
and /o r  l i v e s t o c k  focussed fa rming."
S u s ta in a b le  a g r i c u l t u r e  i s  "a system o f  product ion  which provides  
accep tab le  economic r e tu r n s  to  the  producer to  a ssu re  adequate food 
su p p l ie s  to  the  consumer whi le  main ta in ing  or  enhancing environmental  
q u a l i t y . "
S u s ta in ab le  a g r i c u l t u r e  i s  "a food production system which adapted to  
local  eco log ica l  c h a r a c t e r i s t i c s  b u i ld s  upon informat ion  provided by 
ecosys tem s ."
S u s ta in a b le  a g r i c u l t u r e  i s  "a system o f  a g r i c u l t u r a l  p roduct ion  t h a t  
i s  economical managed, i s  s o c i o - c u l t u r a l l y  s u i t a b l e ,  can be i n t e g r a t e d  
s u c c e s s f u l ly  with o th e r  components, can y i e l d  d iv idends  t h a t  can serve 
consumption needs as well as p r o f i t ,  and can be mainta ined  with the  
r e sources  a v a i l a b l e  in the  system."
( t a b l e  c o n t i n u e s )
R e s p o n d e n t s '  New D e f i n i t i o n s  o f  S u s t a i n a b l e  A g r i c u l t u r e
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S u s ta in a b le  a g r i c u l t u r e  " s a t i s f i e s  human needs in  an economical manner 
while  avoiding environmental d e g r a d a t i o n . ”
S u s ta in a b le  a g r i c u l t u r e  " i s  the  success fu l  management o f  n a tu ra l  
r e sou rces  f o r  a g r i c u l t u r e  while  main ta in ing  and enhancing the  resource  
base and avoiding eco log ica l  d e g ra d a t io n ."
Note. The s ta tem en ts  above regard ing  s u s t a i n a b l e  a g r i c u l t u r e  were 
s t a t e d  as new d e f i n i t i o n s  by 13 respondents .
T a b l e  E-2
Respondents '  Modified D e f i n i t i o n s  o f  S u s t a i n a b l e  A g r i c u l t u r e
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S u s t a i n a b l e  a g r i c u l t u r e  i s  "a p o t e n t i a l  management system t h a t  over  
th e  lo n g - t e rm ,  enhances environmental  q u a l i t y  and t h e  r e s o u r c e  base on 
which a g r i c u l t u r e  d e p en d s , -p ro v id es  f o r  b a s i c  human food and f i b e r  
needs ,  - i s  economica l ly  v i a b l e ,  and -enhances  th e  q u a l i t y  o f  l i f e  f o r  
fa rm ers  and s o c i e t y . "
S u s t a i n a b l e  a g r i c u l t u r e  i s  "an a g r i c u l t u r e  t h a t  over  t h e  long term,  - 
enhances environmental  q u a l i t y  and t h e  r e s o u r c e  base  on which 
a g r i c u l t u r e  depends,  -p ro v id es  f o r  b a s i c  human and f i b e r  needs ,  - 
r educes  need f o r  energy  i n t e n s i v e  I n p u t s ,  - i s  econom ica l ly  v i a b l e ,  
and-enhances  th e  q u a l i t y  o f  l i f e  f o r  fa rm ers  and s o c i e t y . "
S u s t a i n a b l e  a g r i c u l t u r e  i s  " the  a b i l i t y  o f  an a g r i c u l t u r a l  system to  
m a in ta in  and enhance p roduc t ion  over  t im e ,  in  th e  f a c e  o f  d im in ish in g  
r e s o u r c e s ,  e co lo g ic a l  d i f f i c u l t i e s ,  and s o c i a l  and economic 
p r e s s u r e s . "
S u s t a i n a b l e  a g r i c u l t u r e  i s  "an annual management system o r  an 
a g r i c u l t u r a l  and p roduc t ion  system which h e lp s  t h e  p roducer  t o  choose 
h y b r id s  and v a r i e t i e s ,  s o i l  f e r t i l i t y  packages ,  p e s t  management 
approaches ,  t i l l a g e  systems, crop r o t a t i o n  t o  reduce  th e  c o s t  o f  
purchased  i n p u t s ,  minimize t h e  impact o f  t h e  system on th e  immediate 
and th e  o f f - f a r m  environment,  and p rov ide  a s u s t a i n e d  l e v e l  o f  
p ro d u c t io n  and p r o f i t  from fa rm ing ."
S u s t a i n a b l e  a g r i c u l t u r e  i s  "an a g r i c u l t u r e  t h a t  over  t h e  l o n g t e r m , - 
enhances environmenta l  q u a l i t y  and t h e  r e s o u rc e  base  on which 
a g r i c u l t u r e  depends,  -p ro v id es  f o r  b a s ic  human and f i b e r  needs ,  - i s  
econom ica l ly  v i a b l e ,  and -enhances  t h e  q u a l i t y  o f  l i f e  f o r  fa rmers  and 
s o c i e t y ,  - e s t a b l i s h e s  a n d /o r  s t r e n g t h e n s  a p p r o p r i a t e  i n s t i t u t i o n a l  and 
o r g a n i z a t i o n a l  s t r u c t u r e s  t h a t  -p ro v id e s  a l a s t i n g  fo u n d a t io n  f o r  t h e  
p r o g r e s s i v e  movement o f  t h e  economic development f r o n t i e r . "
S u s t a i n a b l e  a g r i c u l t u r e  i s  "an a g r i c u l t u r e  t h a t  ove r  t h e  lon g - te rm ,  
s u s t a i n s  a q u a l i t y  environment and t h e  r e s o u r c e  base on which 
a g r i c u l t u r e  depends,  -p ro v id es  f o r  b a s ic  human and f i b e r  needs ,  i s  
econom ica l ly  v i a b l e ,  and -enhances  t h e  q u a l i t y  o f  l i f e  f o r  fa rmers  and 
s o c i e t y . "
S u s t a i n a b l e  a g r i c u l t u r e  i s  "an a g r i c u l t u r e  t h a t  ove r  t h e  lo n g - t e rm ,  - 
enhances envi ronmenta l  q u a l i t y  and t h e  r e s o u rc e  base on which 
a g r i c u l t u r e  depends,  -p ro v id es  f o r  b a s ic  human and f i b e r  needs ,  - i s  
econom ica l ly  v i a b l e  in  t h e  long and s h o r t  t e rm ,  and-enhances  th e  
q u a l i t y  o f  l i f e  f o r  farmers  and s o c i e t y . "
( t a b l e  c o n t i n u e s )
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R e sp o n d e n t s '  M o d i f i ed  D e f i n i t i o n s  o f  S u s t a i n a b l e  A g r i c u l t u r e
S us ta inab le  a g r i c u l t u r e  i s  "an a g r i c u l t u r e  t h a t  over th e  long-term, - 
enhances environmental q u a l i t y  and the  resource  base on which 
a g r i c u l t u r e  depends,  -provides  fo r  bas ic  human and f i b e r  needs,  
emphasizes low-input  and labo r  In te n s iv e  methods r a t h e r  than  c a p i t a l  
and energy In ten s iv e  techno log ies ,  i s  economically v ia b le  and-enhances 
the  q u a l i t y  o f  l i f e  f o r  farmers and s o c i e ty . "
Note. These s ta tements  concerning su s ta in a b le  a g r i c u l t u r e  were 
modified by nine respondents .  The m odif ica t ions  a re  in bold type .
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